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“JERK WATER” FOR FILLING LOCOMOTIVE 
TANKS. 





The competition between the through lines to New 
York has led the managers of these roads to study every 
means by which the running time may be shortened, or 
the speed increased. The New York Central, having a 
longer line between Chicago and New York than the 
Pennsylvania Railroad, were 





of the Hudson River Railroad is due the credit of hav- 
ing, by practical experiment, perfected and adapted the 
idea to the requirements of the traffic of his road. To 
adapt a new idea to a specific purpose often requires 
greater knowledge, and certainly more experience, than 
to originate the idea itself. In the practical difficulties to 
be overcome usually consists the difference between 
success and failure. Mr. Buchanan found that when the 





of course at considerable disad- 
vantage in competing with the 
latter in making the time with 
their fast trains. The managers 
of the Hudson River road, in 
order to save running time, 
have adopted the arrangement | | 
for taking up water without | 
stopping which we illustrate | 
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shaft with two arms, d and ¢, the latter connected by a 
link to the scoop; & isa rod which connects the upper 
arm to the lever by which the scoop is raised and low- 
ered, and which is not shown in the cut; 7,1, is a hood 
over the pipe to prevent the water being thrown out of* 
the tank. 

The rails are laid on longitudinal timbers, 12x12 inch- 
es, so as to give height enough between them for 
the water trough. The one 
shown in the cut is made of 
two-inch plank, but another in 
the same road is made of sheet- 











iron. The track between the 
rails where the trough is laid is 

















in the cut, and which has been | A 

described in a number of jour- SS | Yj SS —a : 

nals, but is represented for the = | \\ SS SS grt 

first time by “ graphic art” in == | | IWNSS= = , 

the RAILROAD GAZETTE. i \ Lp SS Z te 4 
The arrangement is very — \ Z ZA) — g 


simple, and consists of a trough 
9,9,9, about 600 ft. long, which 
is placed between the rails on a 
level portion of the track. A 
sort of scoop, ”, is attached to 
the tender and has a joint, /, by 
which it can be raised or low- 
ered into the trough. The lat- 
ter is partially filled with wa- 
ter, and the scoop dips into it 
about two inches deep. The 
water is forced into the mouth 
of the scoop, 0, and up the 
pipe a, a, a, into the tank by 
the motion of the tender. The 
quantity of water which can 
be taken up in this way is 
amazing. An engine with this — 
attachment will run at the rate == 
of thirty miles per hour over 
one of the water troughs, and 
in much less time than it takes 
to write this sentence, and in 
very little more than is re- 
quired to read it, will drop its “ proboscis” and pick up 
a thousand ortwelve hundred gallons of water. It of 
course requires a great deal of care to drop the “scoop” 
the precise time when the engine comes to the 
trough and raise it as soon as the tank is filled. 
The scoop is raised and lowered by a lever, 
which is not shown in the cut. Just before the 
train comes to the trough the fireman unfastens 
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sodded so as to prevent dust. It 
is thought that in winter the 
water could, without much diffi- 
culty, be prevented from freez- 
ing by running a steam pipe 
along the bottom of the trough. 

It has been suggested, too, 
that by the arrangement de- 
scribed, water could be supplied 
to cattle which are being trans- 
ported in railroads if suitable 
troughs were furnished to the 
cars. We recommend the sug- 
gestion to cattle dealers and to 
the “Society for the Prevention 
of Cruelty to Animals.” 


az 


—The lucubrations of the 
daily press on engineering and 
mechanical subjects, although 
sometimes amusing, not unfre- 
quently point out some real 
public want. Both of these 
were the case with a recent ar- 
ticle in the New York World, 
concerning the annoyance of 











mouth of the scoop was flared or spread laterally, much 
more water was wasted or thrown out of the trough than 
if the sides of the scoop were left parallel; and also that 








the lever, and is prepared to drop the scoop h 
into the water at the right moment. Its mo- 
tion through the water raises a wave in front 
of it, so, that, although the mouth, which is 
five inches high and ten inches wide; dips be- 
low the surface only two inches, it is entirely 
filled with water by the wave. At high speeds 
the resistance is so great against the scoop that 
it requires all the strength of a man to raise it 
out of the water. A long incline is placed at 
each end of the trough, so that in case of a 
failure to raise the scoop at the right moment 
as little damage as possible would be done. As 
80on as the scoop is dropped into the water, a 
Sort of rushing sound is heard, and before you 
realize what is going on, the fireman with a 
& powerful jerk at the lever, lifts the scoop, 


flying dust and _ cinders 
experienced in passenger rail- 
- way-cars. The writer said that 
the discomfort to travelers 
from that seurce is, “at any 
* rate serious enough to make 
the question of relief worthy 
of close consideration,” which 
is very true. He also intimates that in the age of per- 
fection a water-car may be “furnished with copious 
sprinklers to lay the dust along the way,” which is rathe, 
funny. When, however, he asks “ Why do not 

our inventors turn their attention to the sub- 
ject?” he ignores what scores of projectors 
have attempted, and many of them successfully 
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and the tank is filled. Some care must be exer- 
cised not to leave the scoop in the trough too 
long, as the volume of water taken is so great that in 
an instant it will deluge the whole tender. 

An arrangement very similar to the one we have de- 
scribed has been used in England for the same purpose, 
but to Mr. Buchanan, the Superintendent of Machinery 


Transverse Section. 


more water was carried into the tank by contracting the 
neck of the scoop than if the same sectional area was 
retained all the way up. 

The scoop below the joint is made of sheet copper, 
and the pipe a, a, a, above the joint, is cast iron; ¢ isa 





SS SS 


————_ 


accomplished—the devising of means whereby 
air, cool and free from dust from the track or 
cinder from the smoke-stack, can be supplied 
to the interior of the cars. 

A pipe opening at the front end of a car will 
allow the air to enter through it in a current 
having a velocity equal to the speed of the 
train, and there is no more skill needed in fit- 
ting a pipe in this manner than in putting a 
cowl on acommon chimney. To cause the air 
current to pass through water, so that its sus- 
pended dust and cinder particles may be washed 
away, would require nothing but an applica- 
tion of the well-known principle by which 
gases are made to pass from the mouth of a 
chemist’s retort to a receiver through the water 
of a pneumatic trough. To conduct and dis- 
tribute the air thus purified, and, if the temper- 
ature of the water were sufficiently low, also 
cooled by its contact with the latter, to the in- 
terior of the car, would necessitate only a very simple 
arrangement of tubes or pipes. Here, then, we have the 
essentials for dispensing with one of our greatest annoy- 
ances; but that they will be found in common use 
for many a day to come we do not believe.—Am. Artisan. 
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THE wee amie “hotel CONSID- 


Boiler Explosions. 





BY WM. 8. HUNTINGTON. 


Engineers are gradually losing their faith in myste- 
rious, unaccountable and unnatural causes of boiler ex- 
plosions, and are far more willing to believe that such 
accidents are the results of natural causes than they 
were years ago. There are, however, even in this en- 
lightened age, many engineers who entertain supersti- 
tious notions in regard to the cause of boiler explosions, 
and a certain class of them firmly believe that these dis- 
asters frequently occur from unnatural causes and can- 
not be prevented by any human agency. At least so it 
appears from decisions in many cases of explosions ; 
but perhaps it is a matter of policy on some occasions to 
charge the cause of the explosion to some mysterious 
agent, and if all these charges are correct the mysterious 
agent must have a great deal to answer for. If an en- 
gineer survives an explosion, he will as a matter of 
course, use every effort to relieve himself of all blame; 
and if from any feelings of delicacy, he should be un- 
willing to charge the blame upon the builder of the 
boiler or any other person whose reputation might be 
injured thereby, it is very convenient for all concerned 
to have it charged to the “mysterious agent.” The 
above remarks have reference to all classes of steam 
boilers, but in case of the explosion of a locomotive 
boiler, next to the engineer, the Master Mechanic is the 
person most interrested professionally and he will not 
willingly acknowledge the fault as hisown or that of any 
person under his charge; and so the “mysterious agent” 
must bear.the blame. It is true that boiler explosions 
sometimes occur under circumstances that puzzle disin- 
terested experts in arriving at a decided conclusion as to 
the cause, and they, rather than injure their professional 
reputatation by hazarding an opinion that they fear 
would not be accepted as the true cause, manage to 
befog the minds of lesser lights in the profession by at- 
tempted explanations of mysterious causes, and thus 
leave the matter in doubt and darkness. 

But the days of the “mysterious” agent are num- 
bered, and henceforth the explosion of a steam boiler will, 
with few exceptions, be regarded as the result of purely 
natural causes. The frequency of disastrous explosions 
is, to some, a matter of surprise; but to those who are 
familiar with the treatment that boilers too often receive, 
it isa wonder that they are not more frequent. The 
monthly reports of the Hartford Steam Boiler Inspec- 
tion and Insurance Company are working much good in 
creating a general reform in the care and management 
of steam boilers. Althdugh their operations are chiefly 
among stationary boilers, those who have the care of 
the locomotive boilers may profit largely by the hints 
thrown out by their inspectors. 

There are now in operation in the United States about 
16,000 locomotives, and the boilers of many of these 
have been in use along time and have become unsafe, 
although they may appear perfectly sound. The great 
number of boilers that explode under moderate pressure 
when no outward signs of weakness are exhibited is a 
strong support tothe theory that decomposed steam, 


electricity, explosive gases, etc., are the causes. 
‘Recent decisions prove that in most cases of 
explosions under these circumstances the cause 


may be attributed to deterioration from age. It 
seems that about fifteen years’ service is all that a 
boiler can bear with safety with good usage, although 
there are many now in use that have seen service for a 
much longer period and are considered safe. It is the 
opinion of some English engineers that a boiler should 
never be used more than fifteen years under any circum- 
stances, but the experience of those who have written 
on the subject has been mainly with boilers in the 
mines and collieries where they were exceedingly liable 
to injury from corrosion, incrustation, etc. 

The usage of a locomotive boiler is more favorable to 
long life than that of any other class, and there seems to 
be no-reason why they should not be able to withstand 
the action of time for several years longer than boilers set 
in damp arches. There is no doubt but that the treat- 
ment a boiler receives, the nature of the water used, 
ete., has much to do with the length of time it may serve 
with safety. As to locomotive boilers, the habit many 
engineers have of blowing off at too high pressure, is 
perhaps the most injurious of any usage to which they 
are subjected. The sudden contraction and expansion 
caused by blowing out a hot boiler and immediately re- 
filling with cold water is ruinous and will in time bring 
a boiler to grief. Another mischievous practice with 
many engineers is placing weights of old iron, such as 


pieces of broken chairs, or even whole ones, broken 
links, etc.,on the safety-valve lever, when working a 
heavy train up a sharp grade. This recklessness is 
practiced to a greater extent than many suppose 
and; is the means by which some _ engineers 
manage to get over the road with a few cars 
more than any one else. These old irons are removed 
before coming to headquarters, where “the old man” 
would notice it; and the engineer through fool hardiness 
has carried a point. In this matter, however, the en- 
gineers are not alone to blame; for so long asa premium 
is offered to the man who will take the heaviest trains 
over the road, there are plenty who will take the chance 
of any manner of risk rather than be outdone. In this 
manner, for the mere gratification of a foolish and reck- 
less ambition, many valuable lives have been lost and 
much property destroyed, and the “mysterious agent” 
is again wrongfully accused. So long as this practice is 
permitted boiler explosions will increase and become 
more frequent, and although some States have enacted 
laws making it a punishable offence to work steam boil- 
ers at excessive pressure, they do not seem to be carried 
into effect. To ascertain the injurious effect on boilers 
of water highly charged with mineral substance, some 
leading roads have had the water along the line subject- 
ed to chemical analysis in order to ascertain, if possible, 
to what extent boilers were injured by the presence of 
certain substances and in what length of time they would 
be rendered unsafe by its use. This matter is of vital 
importance, as it is well known that the strength of 
boiler iron becomes impaired by use without giving any 
visible signs of weakness, such asincrustation, corrosion, 
&c. would produce, but the entire substance of the 
plates on many occasions have been found weakened to 
such an extent as to be unable to 
half the pressure that they would when new. 
They have undergone a change, or, to use the 
common expression, become “rotten.” If it could 
be ascertained to a_ certainty to what extent 
this change is due to the presence of certain substances 
in the water used, no doubt the number of explosions 
would be greatly reduced. But it does not appear that 
experimenters in this direction thus far have arrived at 
any reliable conclusions; but they claim to have discoy- 
ered that the water in some sections of the country is 
comparatively harmless, while that in other localities 
has a serious effect on boiler plates. More light is need- 
ed on this subject, and as the field is an inviting one, we 
may reasonably expect new and important discoveries 
in this direction at no distant day. 

It would be interesting and profitable to know how 
many of the 16,000 locomotive boilers now in use in this 
country are in an unsafe condition. Probably there are 
hundreds that would not bear one-half as great pressure 
as when new, and yet they are to all appearance as safe 
as ever. If it were known to what extent the iron had 
deteriorated, and the causes thereof, no doubt many dis- 
astrous explosions would be prevented thereby. if it 
were known to a certainty that a boiler would bear a 
pressure of 200 pounds to the inch, and it were properly 
treated, it would be as safe as one capable of sustaining 
a pressure twice as great; but the practice of hanging 
old irons on the safety-valve lever would have to be 
abandoned or it would be “a game of perhaps.” Fifteen 
years ago there were about 5,500 locomotives in use in 
the United States, and many of these were at that time 
of uncertain age; but if fifteen years is, as has been as- 
serted, as long as a boiler can be used with safety, then 
there must be at least that number (less those that have 
gone the way of all the earth) unfit for further use. The 
increase in mileage of road for the next year, 1856, would 
call for an addition of about 70 new locomotives, and for 
1857 a further increase of about 112, and for 1858 about 
80. . These figures do not include the number necessary 
to replace those that were destroyed; but according 
to the doctrine that fifteen years’ use renders a 


the plates, then there would be in 1871 70 boilers in 
round numbers unfit for use, not including the number 
in use previous to 1855. In 1872 112 will be liable to 
“go up” at any time with the help of a little crowding, 
and in 1873, 80 may possibly be visited by the “mysteri- 
ous agent” especially if old iron is freely used on the 
safety valve lever. It is not likely, however, that either 
year above mentioned will witness that number of ex- 


these disasters occurring in this country in one year is 
put down at 34, or rather this number occurred in 12 
consecutive months—portions of the years 1865 and 1866. 
In reading the accounts of most of these explosions one 
is surprised at the great number that but recently under- 
gone thorough repairs. These thorough repairs seem to be 
fatal to the safety of steam boilers, and on many occasions 
this is the real cause of the trouble. Patched boilers are 
unsafe, and instead of making a boiler stronger, patch- 
ing has a tendency to weaken it, as will be apparent to 





sustain one, 


locomotive boiler unsafe by changes in the quality of 


plosions of locomotive boilers, as the greatest number of 





any one on a little reflection. The practice of putting 
patch upon patch is a dangerous one, and when a boiler 
comes to patching it should be replaced by a new one. 
An engineer would naturally have confidence in the 
strength and safety of a boiler which had just been 
thoroughly repaired, and if he through confidence and the 
desire to excel in the performance of his engine uncon- 
sciously allows steam to get beyond a safe pressure and 
an explosion is the result in which he loses his life 
(which is too often the case). a true verdict would be 
“ Died of thorough repairs.” Many an innocent and well 
meaning engineer has lost his life and the lives of others 
through the desire of a master mechanic to keep a boiler 
in use as long as possible for motives of economy. There 
are many master mechanics deserving of censure, in 
fact deserving of punishment, for the course they pursue 
in allowing engines to be run day after day and month 
after month whose boilers are known to be unsafe, for 
no other reason than to save a few dollars for the com- 
pany. So long as this responsible position is filled by 
men of this kind we can have but little hope that boiler 
explosions will become less frequent, as any discoveries 
of the cause of these terrible destroyers of life and pro- 
perty and the means whereby they may be prevented 
are of little avail when the saving of a paltry sum is re- 
garded as of more importance than the safety of human 
life. A locomotive boiler is not necessarily such a dan- 
gerous affair as many regard it, and if thoroughly made, 
of good material, and well used, with a due regard to 
safety, we would seldom hear of a boiler explosion. We 
have frequent proof of the truth of this—in fact the cir- 
cumstances attending almost every boiler explosion when 
thoroughly understood point unmistakeably to the fact 
that it was the result of natural causes and might have 
been prevented by the exercise of proper care on the 
part of those in charge of it or those who are responsi- 
ble for its usage. 

It is demonstrated that other parts of locomotives are 
deteriorated by long continued use and become unsafe 
when external appearances would give no evidence of 
the tact. Wheels and axles often give way after long 
continued use at times when they are not subjected to 
more strain than they have withstood for years with no 
apparent diminution of strength, the size at the point of 
fracture not being diminished sufficiently to cause break- 
age. Although the breaking of driving axles in this 
country is not a frequent occurrence as compared to the 
breakage of other axles, such as tender and car axles, 
yet it is of sufficient importance to demand the attention 
of master mechanics, as the breaking of a driving axle 
is usually attended with serious results. Any improve- 
ment in the process of manufacturing material for these 
axles whereby they may be rendered capable of with- 
standing the strains of percussion and tortion will be 
eagerly sought after. 

TO BE CONTINUED. 





Liability for Building Burned by a Fire Caught 
from Locomotive Sparks Does not Extend 
to Buildings Adjoining. 





The judgment of the Common Pleas of Huntingdon 
County, Pa., has recently been reversed in the Supreme 
Court of that State, in a case between the Pennsylvania 
Railroad Company and one Kerr. A warehouse, situ- 
ated near defendant’s track, had been ignited by sparks 
emitted from a negligently placed locomotive of the de- 
fendants’; the burning warehouse in turn communicated 
fire to the plaintiff's building, distant some thirty-nine 
feet, destroying it. It was held that the proximate cause 
of the plaintiff’s loss was the burning warehouse; that 
the defendants’ negligence was but the remote cause; 
and- therefore the defendants were not liable to the 
plaintiff. The opinion of Judge Thompson, July 8, 
1870, was as below: 

It has always been a matter of difficulty to judicially 
determine the precise point at which pecuniary account- 
ability for the consequence of wrongful or injurious acts 
is to cease. Norule has been sufficiently defined and 
general to control in all cases. Yet there isa principle 
applicable to most cases of injury which amounts to 4 
limitation. It isembodied in the common law maxim, 
causa proxima, non remota spectatur—the immediate and 
not the remote cause is to be considered. Pars. on Cont., 
Vol. IIL, p. 198, illustrates the rule aptly by the supposi- 
tive case of debtor and creditor, as follows: “A creditor's 
debtor has failed to meet his engagements to pay him 4 
sum of money, by reason of which the creditor has fail- 
ed to meet Ais engagement, and the latter is thrown into 
bankruptcy and ruined. The result is plainly traceable 
to the failure of the former to pay as he agreed. Yet 
the law only requires him to pay his debt with interest. 
He is not held for consequences which he had no direct 
hand in producing and no reason to expect. The tmme- 
diate cause of the creditor’s bankruptcy was his failure 
to pay his own debt. The cause of that cause was the 
failure of the debtor to pay him, but this was a remote 
cause, being thrown back by the interposition of the 
proximate cause, the non-payment by the creditor of his 
own debt.” ThisI regard asa fair illustration of the 
words, “prozima” and “remota.” See also Notes, same 
volume, p. 180. 

In Harrison y. Berkley, 1 Strobh. (S. Car. Rep.) 548, 
Mr. Justice Wardlaw indulges in some reflections on 
this point worth referring to in this connection. “ Every - 
incident,” says he, “will, when carefully examined, be 
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found to be the result of combined causes; to be itself 
one of various causes, which produces other events. 
Accident or design may disturb the ordinary action of 
causes. It is easy to imagine some acts of trivial mis- 
conduct or slight negligence, which shall do no direct 
harm, but sets in motion some second nt that shall 
move a third, and so until the most disastrous conse- 
quences shall ensue. The first wrong doer, unfortunate, 
rather than seriously blameable, cannot be made answer- 
able for all these consequences.” 


It is certain that in almost every considerable disaster, 
the result of human agency and dereliction of duty, a 
train of consequences generally ensues, and so ramifies, 
as more or less to affect the = He community. Indem- 
nity cannot reach all these results, although parties suf- 
fer who are innocent of blame. This is one of the vicis- 
situdes of organized society. Every one in it takes the 
risk of these vicissitudes. Wilfulness itself cannot be 
reached by the civil arm of the law, for all the conse- 
quences of consequences, and some sufferers necessarily 
remain without compensation. The case of Scott os. 
Shepherd, 2 Wm. Blac. R. 893, the case of the squib, is 
sometimes cited as extending the principle of the maxim, 
but it is not so. The doctrine of proximate and remote 
causes was really not discussed in that case. One threw 
a squib in the market place among the crowd. It fell on 
the stall of one who immediately cast it off to prevent it 
exploding, there, and it struck a third person and ex- 
ploded, putting out his eye. The question was, whether 
the defendant could be made answerable in the form of 
action adopted, which was trespass. Chief Justice De 
Grey held that the first thrower, the defendant, was 
answerable, for that in fact the squib did the injury by 
the first impulse. In this way the action of trespass was 
sustained. It is no authority against the principle sug- 
gested. There must be a limit somewhere. Greenl. in 
vol. IL., p. 256, touches the question thus: “the damages 
to be recovered must be the natural and proximate 
consequence of the act complained of.” This is 
undoubtedly the rule. The difficulty is in distinguish- 
ing what is proximate and what remote. I regard the 
illustration from Parsons already given, although the 
wrong supposed arises ex contractu , as clear as any that 
can be suggested. It is an occurrence undoubtedly fre- 
quent that by the careless use of matches houses are set 
on fire. One adjoining is fired by the first, a third is by 
the second, and so on, it might be for the length of a 
square or more. Itis not in our experience that the 
first owner is liable to answer for all these consequences 
and there is a good reason for it. The second and third 
houses, in the case supposed, were not burned by the di- 
rect action of the match, and who knows how many 
agencies might have contributed to produce the result. 

herefore it would be illogical to hold the match charge- 
able as the cause of what it did not do, and might not 
have done. The text books, and I think the authorities, 
agree that such circumstances define the word “vemota” 
removed, and not the immediate cause. This is also 
Webster’s third definition of the word remote. The 
question which gives force to the objection that the 
second or third result of the first cause is remote, as put 
by Parsons, Vol. IT., 180, “did the cause alleged produce 
its effects without another cause igtervening, or was it 
made to operate through or by means of this intervening 
cause?” There might possibly be cases in which the 
causes of disaster, although seemingly removed from the 
original cause, are still incapable of distinct separation 
from it, and the rule suggested might be inapplicable ; 
but of these when they occur. The maxim, however, is 
not to be controlled by time or distance, but by the suc- 
cession of events. 

The case on hand is a claim against the defendant un- 
der these circumstances, briefly: A ware-house of one 
Simpson, situated very near the track of the company’s 
road, was set on fire by sparks emitted from a locomotive 
engine of the defendants, so negligently placed as to set 
it on fire. The burning of the warehouse communicated 
fire to a hotel building situated some thirty-nine feet 
from the warehouse, which, at the time, was occupied by 
the plaintiff as tenant, and it was consumed, with its 
furniture, stock of ge and provisions, and for this 
the plaintiffsued and recovered below. Several other 
disconnected buildings were burned at the same time, 
but this is in no way, involved in this case. No doubt 
the company was answerable for the destruction of the 
warehouse, resulting from the negligence of the com- 
pany’s servants in the use of engine. The authority to 
the company to use steam on their road does not exempt 
it from liability for injury resulting from the negligent 
use of it: Lackawanna & Bloomsburg R. R. C. v. Doak, 
2 P. F. Smith, 379. The learned judge charged that the 
defendant was liable to the plaintiff to the extent of his 
loss, by reason of the burning of the hotel, although by 
fire communicated from the warehouse, if the latter was 
set on fire by the negligence of the defendants’ servants, 
in the manner mentioned. To this charge the defend- 
ants excepted, and assign it for error, and this presents 
the question of this case. 


This charge was of course the equivalent of holding, 
that a recovery for all the consequences of the first act 
of negligence of the defendants, was in law allowable. 
We are inclined to think in this there was an error, for 
the reasons already given, and others that will be given. 
It cannot be denied but that the plaintiff's property was 
destroyed, but by a secondary cause, namely, the burnin 
of the warehouse. The sparks from the locomotive did 
not ignite the hotel. They fired the warehouse and the 
warehouse fired the hotel. They were the remote cause 
—the cause of the cause of the hotel being burned. As 
there was an intermediate agent, or cause of destruction, 
between the sparks and the destruction of the hotel, it 
is obvious that that was the proximate cause of its de- 
struction, and the negligent emission of sparks the re- 
mote cause. To hol the act of negligence which 
destroyed the warehouse, destroyed the hotel, is to dis- 
regard the order of sequences entirely, and would hold 
good if a row of buildings a mile long had been de- 
stroyed. The cause of destruction of the last in that 
case, would be no more remote, within the meaning of 


the maxim, than that of the first, and yet how many 





concurring elements of destruction there might be in all 
of these houses, and no doubt would be, no one can tell. 
So to hold, would confound all legitimate ideas of cause 
and effect, and really expunge from the law the maxim 
quoted, that teaches accountability for the natural and 
necessary consequences of a wrongful act, and which 
should in reason, be only such that the wrong-doer may 
be presumed to have Known would flow from his act. 
According to the principle asserted, a spark from a 
steamboat on the Delaware, might occasion the destruc- 
tion of a whole square, although it never touched but a 
single separate structure. No one would be likely to 
have the least idea of such accountability, so as to gov- 
ern and control his acts accordingly. A railroad ter- 
minating in the city, might, by the slightest omission on 
the part of one of its numerous servants, be made to ac- 
count for squares burned, the consequence of a spark 
communicating to a single building. Were this the un- 
derstanding of the extent of liability under such cir- 
cumstances, it seems to me that there might be more de- 
sirable objects to invest capital in, than fn the stock of 
such a railroad. But it never has been so understood or 
adjudged. Lowrie, J.. in Morrison v. Davis & Co.,8 
Har. 171, illustrates the argument against such liability 
most strikingly by reference to a well known fact. 
In the case he was treating, a horse in a canal boat 
team was lame, in consequence of which the boat 
was behind time in reaching the Juniata river, and 
in consequence of that was overtaken by a flood in 
the river which destroyed the boat with its freight. 
The carnjer, the owner of the boat, was charged with 
being negligent in using a lame horse the occasion of the 
delay. In treating of this as only the remote cause of 
the disaster, the learned Judge said: “There are often 
very small faults which are the occasion of the most 
serious and distressing consequences. Thus, a moment- 
ary act of carelessness set fire to a little straw, and that 
set fire to a house, and by an extraordinary occurrence 
of very dry weather and high winds, with this little 
fault, one-third of a city (Pittsburgh) was destroyed; 
would it be right that this small act of carelessness 
should be charged with the whole value of the property 
consumed?” The answer would and ought to be: No, 
it was but the remote cause of it. Innumerable occa- 
sions must have occurred in this commonwealth for as- 
serting liability to the extent and upon the principle 
claimed here, yet we have not a solitary precedent of 
the kind in our books. This is worth something as 
proof against the alleged principle. It was Littleton’s 
— “that what never was, never ought to be:” 1 Vern. 
5. 


The question in hand has not been adjudicated in 
this State, and but seldom discussed in any of the 
other States; yet we have a case decided in the 
Court of Appeals in the State of New York, in 1866, 
which is directly in point in support of the doctrine 
we have been endeavoring to advance above. It is the 
case of Ryan vs. The New York Central Railroad Co., 
(8 Tiffany,) 35 N. Y. 210. The facts in that case briefly 
were, that the defendant, by the carelessness of its serv- 
ants, or through the insufficient condition of some of its 
locomotive engines, set fire to its own woodshed with a 
large quantity of wood therein. The plaintiff’s house, 
situated some 130 feet from the shed, took fire from the 
heat and sparks of the burning shed and wood, and was 
entirely consumed. A number of other houses and 
buildings were destroyed by the spreading of the fire. 
The plaintiff brought suit against the company for his 
loss. On the presentation of these facts at the trial, the 
Circuit Judge nonsuited the plaintiff, and at the general 
term of the Supreme Court of the Fifth District the 
judgment was affirmed. The case was then removed to 
the Court of oy pa where the judgment was unani- 
mously affirmed in an elaborate and exhaustive opinion 
by Hunt, J. Every position taken by the counsel for 
the defendant in error here was taken there, and exam- 
ined and answered fully iu the opinion. All the Eng- 
lish and American cases sup to have any bearing 
on the point in dispute there on the same question we 
have here, are noticed by him, and the doc- 
trine clearly deduced, that the railroad company 
was not answerable to the plaintiff for the loss 
of his house being burned by fire communicated by the 
burning shed. That case is not distinguishable in prin- 
ciple, or in the manner of destruction, from this. It is 
on all fours with this case. 

But it seems to have been thought that the Insur- 
ance Co. v. Tweed 7 Wal. (U. 8S. Rep.) 45 conflicts with 
the above case. I do not think it does when understood. 
It was an action on a policy of insurance against fire, 
in which there was an exception of several matters, 
namely, invasion, insurrection, military and usurped 
power, explosion, earthquakes &c. An explosion took 

lace in a warehouse on the opposite side of the street 

om the insured property, and scattered fire and burn- 
ing fragments upon the insured property and destroyed 
it. The decision of the Supreme Court was that the 
loss was within the exception of the loss by fire occa- 
sioned by explosion. To me it seems that it would have 
been rather more rational to have held that the destruc- 
tion was by fire per se. But the Court interpreted the 
terms of the contract of the parties in this way. We 
must remember that there may be a difference 
between a segs the obligation of a contract, 
and defining liability under the laws of social 
duty. Certain it is the laws are not the same. 
One does not necessarily rule the other. I may 


say further that there is no evidence, in the 
opinion of Mr. Justice Miller, that he had specially in 
view the same question, so ably discussed by Mr. Justice 


Hunt, or if he had, that his investigations extended so 
far as did those of the last named J udge. He does not 
even refer to the New York case at all. 


The question here involved does not seem to have been 
definitely determined in England; why, I am at a loss to 
know. ere have been decisions, it is true, imposing 


liability against the reasons we have expressed above, 
but in none of them is the question of the proximate 
and remote cause of the inquiry discussed at all. Such 
is the case in Pigot vy. The Eastern Counties R. R. Co. 








54 Eng. C. L. Rep. 229, cited by the council for the de- 
fendant in error; and such is the recent case of Smith v. 
The London and Southwestern R. R. Co., Law Rep. 
March 1870, p. 98. In this case, Boville, C. J., and Keat- 
ing, J., affirmed the recovery. Brett, J., dissented. 
Both these cases were before the Court of Common 
Pleas. I find no review of the question in the Exchequer 
Chamber. I regard these cases as passing over the ques- 
tion that was decided in the Court of Appeals 
in New York, and which is before us now, sud 
silentio. Hunt, J., expresses, to some extent, my 
experience, when he _ says, “I have examined 
the authorities cited from the Year Books, and 
have not overlooked the English Statutes on the sub- 
ject, or the English decisions, extending back for many 
years. It will not be useful further to refer to the au- 
thorities, for it will be impossible to reconcile some of 
them with the views I have taken.” I entirely agree, 
that if they shed any light, it is too uncertain and dim 
to be followed with safety; while, on the other hand, 
the concurrence of principle, with a a measure of re- 
sponsibility, is best subserved, we think, by the rule we 
suggest. ith every desire to compensate for loss when 
the loser is not to blame, we know it cannot be without 
transcending the boundaries of reason, and, of course, 
law. This we cannot do, and we fear we would be doin 
it if we affirmed the judgment in this case. The limit o 
responsibility must be somewhere, and we think we find 
it in the principle stated. If not found there it exists 
nowhere. We have not been referred to any case, in 
any of the States and courts, excepting those noticed, 
and I have not myself discovered any which in the least 
militates against the foregoing views; we are therefore 
constrained to follow the result of our conclusions, and 
reverse the judgment in this case. At present we will 
not order a venire de novo, but if the plaintiff below and 
defendant in error desire, we will order it on grounds 
shown for it, if made in a reasonable time.—Legal Intel- 
ligencer. 








Workshops of Manchester, England. 





Forty-five years ago, at the commencement of the 
writer’s career as a mechanic, tools were of a very rude 
and primitive description, the lathe and drill being about 
the only ones then in general use; slide lathes were pos- 
sessed only by a few poe, being made with great 
labor and expense, and very inferior in point of work- 
manship. 

The introduction of the planing machine, however, 
and its subsequent development, effected an _ entire 
changein the manufacture of tools and machinery of 
every class, giving the means of carrying out with 
facility many works which had been left unattempted 
previously as too expensive orjimpracticable, and ge | 
the way for improvements and invention nmenes anc 
in a short time these machines became indispensable in 
every workshop. The slide lathe became then com- 
paratively easy of manufacture, and, in conjunction with 
the planing machine and self-acting drill, formed a most 
important feature in the advancement of engineering 
work. Still, much remained to be effected; a large 
proportion of work was done by hand, especially the 
smaller portions of machinery, until slotting and shaping 
machines were brought into use, and special tools 
adapted for all parts where quantity of work was re- 
quired to be produced. By the gradual introduction and 
perfecting of the regulator screw, the wheel cutting en- 
gine, standard gauges, large surface plates, — straight 
edges,‘and scraped surfaces, combined with the improved 
tools, not only was the amount of manual labor con- 
siderably diminished, but the work was done more ex- 
peditiously, and a much greater degree of accuracy was 
attained, whereby the workmanship in all classes of 
machinery was remarkably improven, and at a great re- 
duction in cost. 

Another important feature in connection with im- 

roved tools, is the direct application of steam power to 
individual machines, — ly those for the purpose of 
punching or shearing P ates or cutting bars, etc., by the 
combination of a small steam engine with each machine, 
thus rendering the machines portable, entirely self-con- 
tained, and independent of other sources of driving 
power, and thereby saving, in many instances, the ne- 
cessity of running a large engine and quantity of shaft- 
ing to drive only one or two machines when pressed for 
the work upon which they are engaged, and entirely dis- 

ensing with shafting and the usual attendant expenses. 

y this means, and by the use of an underground steam 
pipe with branches at convenient points, either in work- 
shops or along the sides of docks, - these machines may 
be moved about to any part required, and thus obviate 
the inconvenience and loss of time in carrying work to 
and from the machines. Steam — of great length 
are now being used, and are found very satisfactory for 
purposes of this description; and this plan makesa 
much more convenient and less costly arrangement than 
shafting, which requires constant attention. 

In the earlier construction of the lathe, the slide rest 
was the first great step toward the principle of the slide 
lathe, and no doubt led to that invention, which was 
considered impracticable before amg 2 machines were 
made of sufficient magnitude to plane a lathe bed of even 
small dimensions. A few slide lathes had indeed been 
made, the bed of which was composed of a timber 
framing, covered with iron plates on the upper side to 
preserve the surface, similar to those which were pre- 
viously used for the ordinary hand lathes, with the ex- 
ception that the outer edges of the iron edges of the 
iron plates were made of suitable shape to form the Vs 
for the carriage to slide upon. It was not, however, 
until some time after the introduction of the planing 
machine that (the cost of workmanship being consider- 
ably lessened) slide lathes came into general use, and 
their utility was generally acknowledged, and attention 
directed to their improvement. 

The application of a screw to the slide lathe, so as to 
render it capable of both sliding and screw-cutting, was 
the next important improvement; and a great amount 
of time, perseverance and capital was expended by 4 
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few persons in endeavoring to perfect this portion of the 
lathe. A short screw was first made, as accurately as 
possible with the rude means then possessed, from which 
one was cut double the length, by changing the turned 
bar end for end in the lathe after cutting one-half. Sub- 
sequently, by following out this principle, screws were 
capable of being made of any length required. 

After this, the surface motion was introduced, and 
also the use of a shaft at the back of the lathe, in addi- 
tion to the regular screw, for driving the sliding motion 
by rack and pinion, instead of both the motions of slid- 
ing and screw cutting being worked by the screw alone ; 
for it was found that the threads of that portion of the 
sctew nearest the fast head stock, being most in use, 
were worn thinner than the other parts; and, in conse- 
quence, the lathe did not cut a long screw with the de- 
gree of accuracy which it otherwise would have done. 

Thus, step by step, improvements were ed 
brought forward; the fore jaw and universal chucks, 
and other important appliances were added, so as to ren- 
der the lathe applicable to a great variety of work, even 
cutting the spiral grooves in shafts, scrolls in lace-plate, 
skew wheels, and also hr articles of oval, spherical, 
or other forms. The duplex lathe, with one tool acting 
in front, and the other behind the work, is also found to 
be a very useful pm gee for turning long shafts, 
cast-iron rollers, cylinders, and a great variety of work, 
where a quantity of the same kind and dimensions has 
to be turned. 

The planing machine is one of the most important 
tools in use, and has done more toward the advancement 
and success of engineering work than any other inven- 
tion, with the exception of the lathe, and has passed 
through a great number of changes since its first intro- 
duction down to the present time. In the first planing 
machines the table was moved by a chain winding on a 
drum, as in the old hand machines; this was found to be 
very objectionable, the cut was unsteady, and, when the 
tool was suddenly relieved at the end of its cut, the table 
had a tendency to spring forward; it was also driven at 
the same speed both forward and backward, and thus a 
great loss of time was occasioned. This was much im- 
proved upon by the use of a rack and pinion, arranged 
to give a quick return motion, and also afterward by the 
screw arrangement. 

In some of the earliest planing machines the Vs were 
made inverted, evidently with the idea of preventing 
any cuttings that fell upon the wearing surfaces from re- 
maining upon them, They proved, however, to possess 
no advantage even in this particular, as the finer por- 
tions of the cuttings still adhered; and in addition it 
was found that, from the motion of the table, the oil, by 
its own gravity, would not remain upon the surfaces, 
and thus caused them to cut and wear away quickly. 

The writer has in use a planing machine, with a bed 
54 feet long, the Vs of which have two inches of surface 
on each a, and are planted to an angle of 85 degrees. 
This machine has been working upward of twenty years, 
and for the last six years both night and day. It has 
been employed during the whole of that time on = 
heavy work, ranging from 5 to 20tons, The Vs are still 
in good condition, apparently very little worn, and the 
work the mrchine does is at the present time perfectly 
true. The bed isin three parts joined and_ bolted to- 
gether, and the table in two parts, since, at the time it 
was made, there was no machi1e capable of planing a 
very long piece, and this was considered to be one of 
the largest then in existence. 

The planing machines were further improved by the 
use of two tool-boxes on the cross-slide, and by the ap- 
plication of slide rests or tool-boxes fixed upon the up- 
rights, self-acting vertically, for planting articles at right 
angles to the tools on the cross-slide. The reversing 
tool-box is a very ingenious and useful contrivance for 

laning flat surfaces; but that plan is not so well adapted 
or general purposes. Planing machines have, like other 
tools, been specially adapted to a great variety of work, 
and the writer has made them with different numbers of 
tools, up to as many as sixteen, all of which were in 
operation at once. 


The great changes which have lately taken place in 
the manufacture of wrought iron and steel ordnance, 
and the revolution they have caused in the construction 
of vessels of war, have called into requisition a great 
many alterations and adaptations of the present ma- 
chines, as well as many entirely new ones. The planing 
machine, especially, has been called upon to do work of 
a very curious and intricate character, namely, that of 
planing the edges of armor pl.tes to differeit curves, 
shapes, or angles. In most cases, this had been accom- 
plished by a pattera bar of iron or steel, placed on edge 
in a small chuck fiz.ed upon the surface of the table, ad- 
justible by set screw3, and shaped to the form to which 
it is required to plane the edge of the plate; as the table 
travels, this bar, which runs betwee two circular rollers 
attached to the urder side of the cross-slide, moves the 
tool sideways according to the amoint of curve in the 
shaper or guide bar, the tool-box be:ng disconnected for 
this purpose from the screw in the cross-slide. 

A dup'ex planing machine, made by the writer, is ar- 
ranged with double beds and double tab'es, each table 
having a separate set of gearing, with starting, stopping 
and feed motion. There are two tool voxes at the cross- 
slide, each of which is independently self-acting, so as to 
work with its own table. Thus the two tables may be 
used separately, as two smaller machines working inde- 
pendently of each other, ard capable of planing differ- 
ent lengths of work at the same time; or when planing 
a large article, the two tables, gearing and motion, may 
be coupled, so as to form one large machine, an arrange- 
ment rendering the machine capable of doing a large 
variety of work. Also one table may be fixed stationary 
as a bed-plate to bolt awkwardly shaped or long pieces 
of work upon, while they are planed by a slide rest fixed 
upon the other table. When used as one machine, both 
sets of straps and gearing are in operation, and are re- 
versed by the stops of one table only, so as to increase 
the straps moving at the same time. 

This machine is capable of planing articles 10 feet 
wide and 10 feet high. The racks on the under sides of 


the table are 3 inches pitch, with stepped teeth; the 
wheel working into the rack is 3 feet 9 inches diameter 


this arrangement a steadier motion is obtained; and also 
the pulleys and driving gear can be placed entirely be- 
hind the face of the uprights, so as to leave the front of 


in the way when taking the work off an 


working with apparent safety on steamboats, or rail- 
ways, or-in manufactories, that familiarity is apt to breed 
contempt for the danger that surrounds them if they 
should be faulty or used without due care. 

The wreck produced by the explosion of asteam boiler | cyt out to extricate a man. 
is often so extensive that the casual observer is easily 
persuaded that there must have been some sudden ac- 
cession of power at the moment of explosion, and is 
readily made to believe in mysterious theories involving 
intricate suppositions as to the influence of electricity, 
the spheroidal condition of water in contact with hot 
plates, the decomposition of water and ignition of the 
gases, the sudden generation of steam from water heated 
to a high temperature, and a host of other phenomena 
which are themselves true and perfectly understood, but 
have little or nothing to do with 


cubic foot of water in a boiler at 601. pressure is equal 
to the detonation of 11b. of gunpowder; so that in the 
case before given there would be the same effect as from 
the explosion of about 500ibs. of gunpowder. 


steam, but not exposed to any fire which would render 
possible any overheating or decomposition of steam, &c., 
cause asmuch havoc as the bursting of ordinary boilers, 
when the contents are suddenly liberated by rupture of 
the sides. 


given especial attention to this subject to obtain accurate 
records of every case of boiler explosion, and I have 
done my utmost to assist in that object, and have obtained 
notice of more than 1,500 explosions, causing the death 
of 5,000 persons and the injury of some 4,000 others. 


contain the names of some of the best and most careful 
engineering firms as owners of exploded boilers, and also 
give instances of explosion of nearly every form of boiler 
which has been in use for any length of time; for there 
are plenty of explodéd locomotives, Cornish, Lancashire, 
and other boilers, once held to be almost incapable of 
explosion, as wellas the more old-fashioned Balloon, 
Haystack, Butterley, or plain cylinder boilers. 


records obtainable; but for some ten or twelve years 
they have been far more complete and accurate, and 
their careful consideration has led to the conclusion that 
most of the explosions could have been prevented, had 
the actual condition of the boilers been known. 


matter being agreed that most explosions could be pre- 
vented if the condition of the boilers were known, the 
problem suggests itself—how are owners to keep them 

selves informed of the condition of their boilers? and th 

simple answer is, by periodical inspection. 


differ according to the care and intelligence of the in- 
spector. 


boiler inspection. To insure due attention, a written re- 
port should be made, which must be perfectly intelligi- 
ble to any one who has not seen the boiler, and to pre 

vent confusion no two boilers should be mentioned on 
one paper, and the report should be made complete at 
once, so as not to need fair copying, and illustrated with 
sketches. In the first place, every particular of 
boiler, and fittings, and setting should be noted that can 
be seen from the outside of the boiler, with sketches and 
sufficient dimensions to make complete detailed drawings 
if required. 


and dimensions taken sufficient to make complete draw- 
ing. The plates should then be felt _in every part with 
a light hammer, and the general condition noted. 


are generally dirty, but-this is often the most important 
part of the inspection. The fire grate and each fi 
should be entered and traversed, and every part of the 
boiler plates felt with a hemmer, and also dimmensions 
taken as before. 


formation, for there still remain those parts of the boiler 
in contact with the brickwork, and the neglect of which | 
often leads to disaster. It is easy to clear the brickwork | 
sufficiently for examination, but a little arrangement | 
when setting the boilers would make it far easier, and | pJe fro 
will be again alluded to. 











use a hammer. 
‘ . cooling sufficiently to remain 
On Steam Boiler Inspection.* minutes. 

—— Each form of boiler has its peculiar difficulties. The 


It may be well to mention the chief impediments to 
carrying out this inspection. It is often impossible to 
at the pitch line, and is driven by a smaller pinion. By | make even the external examination, because boilers are 
so smothered up with brick and stonework. Theclothing 
of boilers is often justly urged as leading to economy of 
fuel, but it should not be done in such a way as to pre- 
the machine perfectly clear, that the — may not be | clude examination. The most rapid corrosion goes on 

on. The pul-| if a leak should take place beneath the covering, espe 
leys being below the ground line, may be driven by a | cially if it consists partly of sand or ashes. 
horizontal underground shaft at the back of the ma- i 
chine, and no straps will then be visible. The writer has 
made machines of this description with beds 40 feet 
long, to plane work up to 14 feet in width.—Wewton’s 
London Journal. 


Internal examination is sometimes prevented by too 
small a man-hole, or one so awkwardly placed as to make 
it almost impossible to twist into the boiler ; but the most 
usual difficulty is the want of room to move about, or to 
Sometimes also there is no means of 
in the boiler many 


Steam boilers are now so common, and so often seen | Cornish or one tube boiler is one of the most awkward, 


A very simple calculation will enab 


tions. 

The upright boilers, such as work from the waste 
gases from iron furnaces, are particular] 
amine, as there is plenty of room to stand upright both 
inside and in the 

The flue examination is attended with some impedi- 
ments, as in most boiler settings facility for entrance to 
the flues appears to 


impossible, 
inches from the boiler. 


for even a lad to 
the Cornish and 


as there is so little space between the tube and shell at 
the sides and bottom, and a false step may cause the in- 
spector to slip and become wedged. An instance of this 
occurred last year, where the plates of a boiler had to be 


The Lancashire or two tube boiler obviates this diffi- 
culty, but involves another man-hole to get at the space 
beneath the tubes. 

Most of the multitubular boilers, such as the locomo- 
tives, are too small to enter, and the impossibility of in- 
ternal examination has led to many explosions. 

Of course the difficulty of examination is much in- 
creased if the scale is not well cleaned off, as without 
this many a fault will be overlooked. 

: ' The easiest boilers to examine internally are the plain 
boiler C nyyeeecoe cylinders, or others without internal tubes, and this fa- 


” : E nable anyone to | cility for examination is one of their chief recommenda- 
realize that there is plenty of “force” accumulated in 


an ordinary boiler to account for all the mischief, if it is 
liberated suddenly. A boiler of an average size contains 
when at work sufficient accumulated “force,” in the 
shape of steam and heated water, to work a 30-horse en- 
gine for about 10 minutes without additional firing, and 
if this should be liberated in one second by the rupture 
of the boiler, the power to cause explosion is equal to 
the united effort of 18,000 horses. A boiler forms a | sideration. 
reservoir of power, and, like a reservoir of water, is 
capable of producing much useful work if allowed to 
flow gradually through a proper mill or engine, but 
capable of vast destruction should the rupture of the 
sides allow the contents to escape suddenly. 


easy to ex- 


the last  con- 
entrance is simply 
as the brick work i 


only a few 


In not a few cases the man- 
holes are little cast-iron frames and doors, and too small 
Even when the flues of 
ancashire boilers are large enough to 


It has been calculated that the explosive effect of each pass along, the marrow space and inclined or crawliog 


position is awkward. The plain flash flues of the ex- 
ternally fired boilers are easiest to examine. 

The value of the examination when all the above ex- 
pediments are overcome must depend on the knowledge 


The explosions of vessels containing high pressure | of the inspector, as to the points to observe, and as to 


what mischief to be on the lookout for. 
is presumed that the boiler when fixed was a good one; 
the object of inspection being to ascertain whether it 
has become weak or dangerous while working. 

It is often found that boilers have been injudiciously 


Of course it 


It has long been the object of engineers who have | altered in form In one case the tube had been removed 


without due care in compensating for the loss of the 
support of the tube and the extra area exposed to pres- 
sure in the flat ends By suitable stays, and, of course, the 
end was blown out. 

Great loss of strength is often caused by injudicious 


4 . re » dic H j 2 2 : * * * 
The records are discouraging in many respects, asthey | repair, even when there is no intended change in form 


In but few of the earlier explosions are trustworthy 


Nearly all who have given special attention to the 


Inspection may be done by any one, and its value will 


It may be well to describe what is usually meant by 


The boiler should then be entered, and internal sketch 





he flues should be reserved for the last, because they 





This is not all that is necessary to obtain complete in- 





* Paper read May 31, 1870, before the Institution of Engineers in | OW line of corrosion. 
Scotland, by Mr. E, B. MARTEN. 


of the boiler. 


cape detection. 


weakness. 


ma,7 escape attention. 


it may escape notice. 
motives just by the lap of seams. 
posed to be caused by the “fatigue” of the metal in cer- 
tain lines of strain due to the bending backwards and 
forwards of the end of the boilers to accommodate itself 
to the varying lengths of the tubes and shell when ex- 
panded or contracted by alternate working or cooling. 
The same lines of strain are produced in the barrels of 
locomotives by their efforts to assume the truly circular 
Not only is the metal in these lines rendered 
more open in texture and more liable to corrosion, but 
the scale is continually thrown off, exposing fresh. sur- 
“ Furrowing ” should never be neglected, as it in- 
creases very rapidly when once it sets in. 

The faults to be observed in the flues are numerous, 
but two or three only will be noticed. When boilers are 
| patched the.old metal is often strained or punished b 
ue | the removal of the old rivets and the 
| it up to the new plate. 


shape. 


face. 


Plain cylinder boilers originally con- 
structed in rings with joints crossed, are often found so 
much repaired with patch upon patch that the seams be- 
come nearly continuous from end to end. 
of such boilers it is impossible to calculate, as the metal 
must be exposed to unequal strains from the new and 
and more elastic plate not taking up its exact propor- 
tion. 

The faults visible from the outside of the boiler are 
generally so apparent when the covering is removed 
that they can hardly escape detection. 
is from corrosion from the neglect of leaking of joints. 

The faults visible from the inside may more easily es- 
In those boilers which depend upon 
stays for their strength, the stays need very careful ex- 
amination to ascertain if there is an 
not at all uncommon to find stays of proper and good 
construction, but with the rivets attaching them to the 
boiler loose or nearly sheared off. 

The effect of internal corros‘on is generally easily de- 
tected, but there is a form of it called “furrowing” which 
It is found in Lancashire boilers, 
sometimes in the angle iron, and sometimesin the plate 
close to it, and as scale often fills the crevice or “furrow” 
The same thivg is found in loco- 
The furrows are sup- 


The strength 


The chief danger 


It is 


“drifting” to pull 
This not unfrequently sets up 
“seam rips” or cracks from hole to hole, which not only 
throws extra and ever-increasing strain on to the rivets 
at each end of the “rips,” but often produces a jerk which 
| causes such enormously increased strain upon each suc- 
ceeding rivet that the whole seam rips round and allows 
the boiler to break up. 

rnal corrosion is another most frequent fault visi- 
The leakages from a sprung seam 
will often run down the lap, causing a “channel” or nar- 
This is often found also in the 
seams of upright boilers, on the upper side of the lap. 
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As the channel is seldom more than one or two inches 
wide it is easily seen by marked contrast with the sound 

late, but when corrosion is more general from dampness 
in the flues it is not so quickly noticed, as the edge of 
the upper lap also corrodes, leaving the same apparent 
thickness at the edge of the plates, whereas, in reality, 
the lower plate may be eaten more than half way 
through. The same thing ma | deceive where a new 
piece of plate has been inserted on to a thin plate. Very 
slight corrosion of the already thinred plate may be 
much more dangerous than would be supposed from any- 
thing see. on the outside. 

The corrosion which goes on ata point of contact 
with brickwork is one of the most frequent causes of 
anxiety to those who have the inspection of boilers, as it 
is sometimes found when least suspected. It is caused 
by the damp being held — the plate, and is the 
more dangerous as it produces weakness in long-contin- 
ued lines in the directions of the greatest strain. The 
walls are often now constructed with removable bricks 
or slight boles at each seam. 

It is very frequently asserted that corrosion cannot be 
the cause of ——— as the weakened place would 
blow out and relieve the boiler. This may be the case 
when it is only local, but when in continuous lines, and 
the giving way of ore point throws the strain on the 
surrounding parts, it leads to a break up, as described in 
the case of seam rips. In tubular boilers it is very nec- 
essary to measure both diameters of the tubes, to detec: 
the first signs of weakness from the departure from the 
true circle. : 

Some few words are necessary as to the testing of 
boilers by steam or hydraulic pressure. The former is 
so dangerous and has led to so many accidents that it 
should be avoided. Attempts to caulk leaking seams 
while under steam pressnre have led to many fatal ex- 
plosions. Many more fatal explosions would be caused 
from proving by steam pressure were it not that makers 
often deceive themselves and their customers by sup- 
posing that a large boiler can be proved by connecting 
asmall inch pipe to another boiler, the gauge upon 
which shows the required pressure, whereas conden- 
sation goes on so rapidly that not half the pressure is 
ever reached in the tested boiler. 

The hydraulic test is not attended with danger if all 
air is excluded from the boiler, but it is found in prac- 
tice that it does not always detect dangerous furrows or 
corrosion. It is undoubtedly most nal when applied 
with judgment during the time of inspection, and should 
always be considered a necessary part of inspection, but 
it cannot be relied upon alone or as a substitute for in- 
spection. 

Many attempts have been made to construct boilers 
that should be free from all danger of explosion by hav- 
ing all the parts exposed to pressure of very small diam- 
* eter and avoiding the large quantity of steam and water 
accumulated in ordinary boilers. Such boilers are made 
of both cast and wrought iron, but the experience with 
them is short, and for ordinary work the absence of ac- 
cumulations of power makes it difficult to maintain reg- 
ularity. Inall descriptions of such boilers, however, al- 
though absolute safety from explosion is unhesitatingly 
promised, facility for inspection of every part is men- 
tioned as one of the advantages. 

Much of the information as to the causes of boiler ex- 
plosions has been elicited at inquests upon those killed, 
and great advantage has resulted from publicity given to 
such proceedings. It is feared that much extremely use- 
ful information is lost fo the public by the inquiries in 
Scotland being private. Some juries at inquests having 
arrived at very manifestly wrong conclusions as to the 
causes of boiler explosions, it has been sought to induce 
the Government to insist upon scientific evidence being 
obtained and published by coroners. If the Government 
deem it right to take any steps in the matter it will be 
much more likely that, instead of interfering with the 
most ancient institution of coroners’ inquests, they will 
themselves obtain a special report from some competent 
person of their own selecting, as in case of railway ac- 
cidents, whose evidence will beravailable if any coroner’s 
jury should require it. 

Inspection has often been recommended by juries at 
inquests, some having advocated compulsory inspection 
by Government. In both the last and the present ses- 
sions Bills on the subject have been introduced by 
private members. It is hardly to be supposed that Gov- 
ernment will seek to legislate in the matter and intro- 
duce a system which, however well worked, cannot but 
be burdensome and expensive to boiler owners, unless 
strongly urged by public opinion, or unless it is proved 
that owners of boilers are not able or willing to inspect 
boilers without compulsion as carefully as could de done 
under stringent laws. It is the experience of other coun- 
tries that laws which dictate arbitary regulations as to 
the use of stcam are not found so effectual as those which 
leave discretion to the users of boilers. 

One of the difficulties of legislation would be to define 
what should be considered a steam boiler, as many very 
small domestic boilers have exploded and caused great 
damage and loss of life, and inspection would be equally 
useful and necessary in such cases. 

In conclusion I would submit that periodical inspec- 
tion is the surest means of securing the safety of steam 
boilers. Also, that this inspection isa good and useful 
safeguard, if only done by the man in charge; but that 
it is a still greater safeguard if done by independent in- 
spectors who have the experience of seeing many boil- 
ers and are not influenced by the exigencies of the man- 
ufacturers for whom the boiler may be used. 

Such was the opinion of those who formed the Mid- 
land Boiler nag eee & Assurance Company, under 
whose auspices I have obtained a great deal of the in- 
formation as to boiler explosions which I have been en- 
abled to give to the public; and to whose courtesy I am 
indebted for pare me to give whatever may be 
deemed useful in the present paper. 

Since this paper was written I have obtained particu- 
lars of a very recent boiler explosion, which well illus- 
trates many of the points mentioned. 

The boiler was originally a ma one. It was set very 
deeply in brickwork. The flues were narrow. The 





plates in contact with the bottom wall were reduced by 
corrosion to 1-16 inch. A correspondent of a local news- 
paper stated that a “bad boiler could not explode, as 
the corroded part would yield and allow the steam to 
escape harmlessly.” ‘Witnesses at the irquest expressed 
the opinion that there must have been explosion of hy- 
drogen ee to account for the damage done to the prop- 
erty. The simple cause of the exp'osion was that the 
strength of the boiler had gradually become reduced by 
the corrosion, until unsafe to work at the usual pressure 
of 50 tbs., although it is possible that the pressure at the 
time of explosion might have been a few pounds above 
that. The first rent had evidently taken place at the 
corroded part, but as this was at the bottom and the 
steam could not escape owing to the surrounding brick- 
work, it could only find vent by forcing the boiler up- 
wards, two rings of plates being torn off and thrown to 
a consi¢erable distance, and the main portion of the 
boiler forced back and thrust through a wall.. Neither 
the owner nor his men would have worked the boiler 
had they known the condition of the corroded part. 
That condition could have been discovered by inspec- 
tion. The-e is every reason to believe that all concerned 
would most willingly have adopted inspection if it had 
been suggested. Few owners would allow their boilers 
to work without inspection at short intervals, if they 
could realize how many dangers may be averted by it. 

A very interesting discussion followed the reading of 
the paper, in which the President, Professor J. M. Ran- 
kine, remarked with regard to what the author had said 
as to the explosive energy of a quantity of water con- 
fiined in a boiler working at high pvessure, that it was a 
matter of calculation. That energy was found to in- 
crease very nearly as the square of the elevation of the 
temperature above 212deg.; and it reached an amount 
quite sufficient to explain the facts of any explosion, 
even when the boiler had flown away like a rocket. The 
results of those calculations showed how utterly unnec- 
essary it has been to contrive theories of hydrogen gas 
and electricity, and so on, as the cause of boiler —_ 0- 
sions—-the fact being that boilers exploded because they 
were too weak, and because the water and steam had 
sufficient energy to destroy them. A formula for the 
eqplosive energy of heated water had been published by 
the Astronomer-Royal, Mr. Airy, and Professor Miller, 
but they had neglected to allow for the disappearance 
of heat in producing mechanical work. He had himself 
published a formula deduced from the laws of thermo- 
dynamics, in the Philosophical Transactions for 1854, 
and in the “ Philosophical Magazine” for November, 
1863. The object of the paper before the meeting was 
wholly practica}, and related to so constructing boilers 
as to be inspected easily ; and every one would admit the 
importance of that. 

r. Faulds said there were some very extraordinary 
kinds of boiler explosions. The first one he had seen 
was when he was a young man at the Glasgow Iron- 
works. The boiler was 30ft. long, 64¢ft. in diameter, 
and of 7-16in. plates. It had not been going a fortnight 
until it blew away toa distance of 300 ya He also 
mentioned as a curious case where a tubular upright 
boiler had blown up to a great height and fallen down 
on agg its original seat. 

Mr. Mo 
had inspected a considerable number of exploded _boil- 
ers in that city and neighborhood by order of the author- 
ities; but having been cautioned never to give any re- 
port of anything he had seen during his investigations 
to any society or person save his employers, he could 
not now give any names or specify particular instances. 
He was not a to say whether the coroner’s open 
inquest of England or the Fiscal’s private investigation 
in Scotland was the best course to pursue, nor could he 
dogmatise on what caused boiler explosions, but he would 
give what he believed corroborative evidence of some 
statements in the paper, and back up what Mr. Faulds 
had said—that sometimes boilers exploded immediately 
after bein oy EN or after being first start- 
ed but a day or two. He mentioned a case of an upright 
boiler which went up like a rocket 200ft. high, although 
it was 11 tons in weigh’, and came down again through 
the roof within 3ft. of where it went up, sinking into 
the ground about 11ft. Another case was that of a plain 
boiler, 24ft. long and 4ft. in diameter, the one end of 
which was cut off as clean as with a pair of shears and 
blown the furnace end backwards a distance of 120ft., 
the boiler itself being projected 300ft., passing through 
the base of the stalk, and the weight of the safety valve 
was flung 100 yards further on. One thing he Lad ob- 
served which probably had to do with some explosions 
was, that young boys were sometimes left in charge of 
very large boilers. In one case of this kind he had seen 
the feed pump worked by an eccentric, and the lad in 
charge had a bit of string attached to the eccentric gab 
by which he engaged and disengaged the pump. In such 
instances there was great danger of the gab missing the 
pin and the boiler not being fed at all, and so in every 
case were there were defective arrangements for feed 
water. Another great source of weakness was in hay- 
ing all the openings into the boiler in a row, such as the 
man-hole, the safety-valve, eic., which weakened the 
boiler at a most gps part He would rather have 
all those openings in a steam dome in the centre of the 
boiler, and so save cutting into the boiler at all. As to 
testing boilers. In testing boilers with cold water they 
were very much stretched, and he had seen cases where 
the rivets were twisted into a condition so that when 
the boiler came into operation it immediate] ve way; 
and in another case the boiler had so cxpandel as that 
the rivets were nearly cut through. He also drew at- 
tention to the destruction of the front of the boiler be- 
low the ash-pit by allowing water to drip from the gauge 
cocks upon it, 

Mr. George Russel would like to hear the members’ 
opinions as to the comparative merits of double and sin- 
gie riveted boilers. It was very seldom that one saw a 
large boiler with double rivets; but he thought that they 
should all be made in that way. He thought this subject 
of boiler explosions was a good deal dependent on the 
class of iron employed; so that, after all, it came to be 
pretty much a commercial question. 


re said that during the last twenty years he | 


Mr. Lyall said he would like to ask the last speaker 
what pitch he meant should be adopted ‘n double rivet- 
ing? So far asthe strength was concerned, it would 
greatly depend on the ipcrease given the plate section— 
which was generally weakest—at the points. He had 
not observed whether any mention had 1 been made of 
the frtigve on plates at the points and at angles formin 
unions be.wee 1 different parts of steam boilers, through 
frequent e :pansion and contraction by variation of tem- 
perature aad tension by steam pressure. He thought it 
was this action, combined with corrosion, which formed 
ages or channels, as shown in one of the drawings. 

{fe thoug! t it possible the same action was set up in the 
way of the brickwork, by unequal expansions of the 
boiler plates and that of the brick setting on which they 
rested. He feared this was the cause of such detet‘o-a- 
tions, al_hough it was generally attributed to corrosion ; 
aud questioned whether the waste in fronts of boilevs, at 
the foot p'ate, as adduced by one of the speakers, was not 
due to wear by contact through expansion and corrosion 
together. A small quantity of gunpowder might be ex- 
ploded on the hand without injury; but the same quan- 
tity having a sheet of paper laid over it would splinter 
a piece of wood on which it might be cnpletel. He 
thought the same atmospheric resistance caused boilers 
to exp'ode by the bursting of even a very thin part. 
Refere 1ce had been made to hydraulic testing of boilers, 
and as a great many different opinions had been express- 
ed on this subject from time to time he would like much 
to hear some of the members express their opinions oa 
the value of such a system and its results. His own no- 
tion was that unless it was accompanied by an accurace 
system of gauging the different parts of a boiler, and 
avoiding a permanent expansion at — part in testing, 
it only ensured a greater care being taken in making by 
a knowledge that it was to be subjected to a test, 

The President said thet the author of the paper had 
not neglected the mechanical action ; for he ascri the 
furrowing of boilers to combined chemical and mechan- 
ical action ; the mechanical action producing a tendency 
to throw off scale, and thus to expose places to in- 
creased chemical action. With respec: to the direct ef- 
fect of chemical action, he (the President) stated, that 
in an example that he had seen of a steam chest with a 
flat top, the angle iron cracked from the varying pres- 
sure of steam making the dome bulge out and me 
flat again, and thus working the angle iron backwards 
and forwards, and causing the gradual formation of a 
crack. There was a very important class of mechanical 
actions in boilers to which he thought sufficient attention 
had not been paid. He had received a letter from an 
eminent mechanical engineer on this subiect; hut. be 
could noi read it to them without that gentleman’s con- 
sent. It showed that the weight of the boiler and of the 
water coutained in it, taken in combination with the 
manner in which that weight was supported, had a ma- 
terial effect upon the tensile stress to which the boiler- 
shell was exposed. He thought a paper upon that sub- 
ject would be of interest to that institution, and he 
would try to induce the gentleman to make such commu- 
nication. . 


The Conductors’ Insurance Association. 


The New York Tribune gives the following account 
of the principles and operation of this association, the 
plan of which, it will be seen, it commends without re- 
serve: 

In August, 1868, a number of railroad conductors de- 
vised a plan of mutual insurance, whereby they could 
provide for their families some little assistunce, in case of 
the sudden death of the heads thereof, by the inevitable 
accidents of their business, or any other fatal catastro- 
phe. The object was to secure all the advantages, with- 
out the heavy expense, of life insurance. The plan was 
very simple, as well as very cheap. It was to gather as 
many as possible into an association, where each mem- 
ber of the association should Pay in case of death, $1 
for the benefit of the family. The plan needs no further 
elucidation. If there are 1,000 members in the associa- 
tion, and one of them dies, the assessment is $2,500, of 
which, after office and funeral expenses, the ~— gets 
about $2,300 cash in hand, and no man feels it. Only one 
dollar each, as much as would pay for half a » Homme 
cigars, does all this substantial benefit. 

he excellence of this system is manifest. Every man 
knows the beginning and the end of the whole matter. 
It issimply $1 at the death of each member. Perhaps 
ten per cent. of this may be needed for current expenses; 
but $90 of each $100 will go to the bereaved family, or 
to whomever the deceased member may have indicated. 

What is there to say against extending this principle 
to all trades and professions, or to all men? People 
hesitatate about taking life insurance, because it involves 
a considerable outlay at once, and the conditions are so 
rigid that if one fails to meet his payments, all that he 
bas paid is for’cited, unless by the grace of the company 
he gets some sort of settlement outside of the law. Here 
tbere is no time prescribed; no man can possibly be 
thrown out of the benefit unless by the improbable refu- 
sal to pay his dollar. And the larger such society grows 
the greater must be the indvcement to join. Of course 
the number of deaths will be in proportion, but the im- 
mediate benefit, cash in hand, with noobligation beyond 
gratitude, uo legal papers nor iechnicalities, no tortuous 
proceedings in the courts, no lawyers fees, no expenses 
of any kind, commend this simple system as one of the 
most useful and practicalever known. We cannot give 
a better illustration of it than by copying the table of 
deaths and venefits paid in 1869: 


TABLE SHOWING THE NO. OF DEATHS DURING YEAR, & CLAIMS PAID. 














Name of deceased. Cause of death. Assessment. 
J. T. O'BEIOD. 00.0000 coer ccccccccccc ROS ..000 cecevccesenseee 8796 
James DAWSON... 0... cceeceeecseeees OS Pree 1,124 
©. BR. GEC... cc cccceccsccccccee cocce rrr 1,482 
D, We GOB W sive 006. 06d: seccccesced Shot by paseenger......... 1,700 
E. O. Latham een ie Adi cuinaiowvontel 1,733 
P. THOMPSON. ....-4-..eeeeeeceeeceee PL ry oy LOVER .....cccces. 079 
ir, iy GE S6Spccenanseepucsccse coos Shot by hotel keeper..... 2, 82 
EA, ORFEGB. 00 cccccvccccccccccces es -Injuries received on train.2,261 
John Corbett coee cocrececces « oo BUPUUIPO. .ccccecsersscevere 2,317 
§. Hendershott.........-...++. esses Rheumatism of heart...... 2,363 
c's eee Disease of the kidneys.....2, 
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Compound Engines. 





In the year 1776, when Jonathan Hornblower first be- 
gan expcrimenting upon the expansion,of steam in two 
cylinders successively, there were probably no engines 
in use supplied with steam at a much higher pressure 
than two or three pounds per square inch above the at- 
mosphere. Viewed by the light of our present knowl- 
edge, the employment of the double-cylinder system 
under such circumstances appears little better than an 
absurdity, and it is not to be wondered that, after some 
years of trial, it was found that Hornblower’s engines 
could not compete successfully with the single-cylinder 
engines of Watt. To this result, the fact that the inde- 
pendent condenser invented by Watt in 1769 was found 
to be a necessary adjunct to Hornblower’s engine, no 
doubt, in some measure contributed. Thus matters re- 
mained until ag | in the present century, when, almost 
simultaneously, Richard Trevithick and Arthur Woolf 
pointed out that, in order that steam should be worked 
expansively with economical results, the initial pressure 
must be much higher than had hitherto been used. 
Trevithick applied high-pressure to Watt’s ordinary 
single-cylinder or Cornish engine, while Woolf revived 
and modified Hornblower’s engine, and, by working it 
with high-pressure steam, obtained results far beyond 
those of the original inventor. Woolf's first engine was 
erected at Meux’s brewery in 1806, but it was not until 
some seven years later, when he took up his residence 
in Cornwall, that the second competition between single 
and double-cylinder engines can be said to have 3 
commenced. At first the economy obtained by Woolf 
astonished the Cornish engineers, but ultimately the 
found that high pressure steam applied to the single-cy!- 
inder engines produced equally — results, and thus, 
for the coonal time, the double-cylinder engine was 
beaten from the field by its more simple rival. 

The facts we have stated are well-known matters of 
history, and we should not have alluded to them here 
had it not been that at the present time they possess a 
special interest. During the past ten years or so the 
double-cylinder engine has been again revived, and both 
on sea and land results have been obtained with it which 
justify the opinion that, in all cases where great regular- 
ity of motion or great apres? of fuel is desired, it is 
the class of engine which should be adopted. Of course 
such a complete reversal of the former decisions on the 
single versus double-cylinder engine question is not like- 
ly to be at once universally accepted, however conclusive 
the proofs may be to those who analyze them; and there 
are, accordingly, not wanting those who, either not caring 
or not being able to investigate matters for themselves, full 
back upon the results of Hornblower’s and Woolf's days, 
and, ignoring present data, maintain that there is “noth- 
ing in” the compound engine. Under these circum- 
stances it appears to us worth while to point out why 
the results of the rivalry between Watt and Hornblower, 
and Trevithick and Woolf, cannot be considered to ap- 
ply at the present day; and at the same time to show 
why, in our opinion, the compound engine is likely to 
take a still higher position in the future. 

We have already stated that in the days when Watt 
and Hornblower were rivals, the pressures of steam used 
were so low that the degrees of expansion requisite to 
develope the capabilties of the double-cylinder system 
were unattainable; and we may therefore dimiss this 
competition as not requiring discussion here. In the 
competition between Woolf and Trevithick, however, 
the circumstances were different, and the pressures of 
steam and degrees of expansion used were such as have 
since been adopted in compound engines with highly 
satisfactory results. This being the case, and it being 
also an undoubted fact that the double-cylinder was 
eventually beaten by the Cornish engine, the question is 
asked by some engineers why, at the present time, com- 
pound engines are daily growing in favor. 

To be able to answer this question, it is necessary to 
understand clearly what advantages the double-cylinder 
possesses over the ordinary single-cylinder engine. 
These are really but three in number, and of these three 
but one can be said to directly conduce to economy of 
fuel, the other two relating more to the economical main- 
tenance of the engine, and hence affecting the cousump- 
tion of fuel indirectly. Theoretically, of course, the 
expansion of the steam in two cylinders successively 
possesses no economical advantage over an equal degree 
of expansion carried out in a single cylinder; and prac- 
tically, there is a certain loss involved by the employ- 
ment of the double-cylinder arrangement, owing to the 
loss of pressure in the passages by which the two cylin- 
ders are placed in communication. Any loss due to this 
cause, however (so long of course as proper proportions 
are used), is fur more than counterbalanced by the fact 
that, in the double-cylinder arrangement, the cylinder 
receiving the high-pressure steam is never cooled down 
much below the temperature of that steam, and the low- 
pressure cylinder, in fact, forms a kind of heat-trap be- 
tween the high-pressure cylinder and the condenser. 
This fact, which constitutes the first great advantage of 
the double-cylinder arrangement, has long been well- 
known and recognized; but there has apparently been 
in many quarters a disinclination to estimate it so highly 
as it really deserves. All, however, who have carfully 
watched the performance of compound engines—and es- 
pecially engines working with high degrees of expan- 
sion—nust have become convinced that this advantage 
is one of vast importance, and that it is almost to it 
alone that the high duty obtained from well-constructed 
double-cylinder engines is due. 

The second advantage of the compound engine, and 
the one perhaps that is most generally attributed to it, 
consists in the regularity of motion whieh can be obtain- 
ed with it, and the facilities it affords for vastly reducing 
the sudden strain thrown on the moving parts at the 
commencement of each stroke. Of this advantage we 
need not speak further at present. The third advantage 
lies in the fact that with the compound engine the effec- 
tive differences of steam pressure tending to cause leak- 
age past the pistons and valves are much less than in the 
single-cylinder arrangement, and the difliculty of deep- 





ing these parts tight is therefore greatly diminished and 
the friction reduced. This advantage is one of which 
we have spoken more fully on former occasions. 

We must now point out why the advantages we have 
enumerated did not enable the engines of Woolf to com- 
pete successfully with the Cornish engine, and to do this 
we must draw attention to a fact which, although it can 
scarcely have escaped notice, has yet so far as we are 
aware never been advanced to account for the double- 
cylinder being an unsuccessful rival of the Cornish en- 
gine. This fact is that the first and great advantage 
which we have mentioned as attending the employment 
of the double-cylinder system is possessed in a great de- 
se by the Cornish engine also. In other words, it fol- 

ows from the manner in which the Cornish engine is 
worked, that but a small proportion of the surface ex- 
posed to the fresh steam from the boiler is ever reduced 
to the temperature due to the vacuum formed in the cy]- 
inder by, opening the communication with the condenser. 
Let us consider, for instance, the case of a Cornish cy]- 
inder having an 80in. cylinder 10ft. stroke, working with 
a cut-off at one-sixth. In such an engine the piston 
would probably be about 12in. deep at the edge, and the 
length of the cylinder between covers would be about 
11ft. 44gin., thus giving 244in. of clearance at each end. 
Now, when the point of cut-off is reached, the internal 
surface exposed to the steam would consist (disregarding 
steam! passages) of the area of the top cylinder cover + 
the area of the top of the piston + the surface of the 
cylinder itself between the piston and cover, or in all 
about 15,645 square inches. n the down stroke of the 
piston being accomplished, the equilibrium valve would, 
of course, be opened and the piston caused to perform 
its upward stroke by the load at the pump end of the 
beam, the communication with the condenser not bein 
open until the equilibrium valve had been closed anc 
the piston had reached the top of its stroke. Under 
these circumstances the only portion of the 15,645 
square inches of surface we have mentioned, which is 
exposed to the cooling effect due to the formation of the 
vacuum within the cylinder, is that which projects be- 
low the piston when the latter is standing at the top of 
the stroke. Thus, in the 15,645 square inches was in- 
cluded the internal surface of the cylinder for a length 
of 224¢in., and of this length 8in. will extend below the 
piston when the latter is at the top of its stroke. But 
the surface corresponding to the length of 8in. is but 
2,0104¢ square inches, or but little more than one eighth 
of that exposed to the steam at full boiler pressure. 
Moreover, this surface of 2,0101¢ square inches ;is ex- 
posed to the cooling motion due to the formation of the 
vacuum for but a very brief period; whereas, in the or- 
dinary double-acting rotative engine, those parts of the 
cylinder surface which have been most highly heated 
are exposed to the cooling action during an entire 
stroke. 

These facts, while they show that the double-cylinder 
arrangement possesses no such advantage over the Cor- 
nish as it does over the ordinary single-cylinder rotative 
engine, and thus explain to a great extent the result of 
the Woolfand Trevithick competition, afford also an 
important reason for the economy of fuel which has at- 
tended the employment of the Cornish engine. It will, 
in fact, be seen from what we have stated, that in the 
Cornish engine the piston and equilibrium valve serve— 
although less perfectly—much the same purpose as the 
second cylinder in the compound system, and _ that, 
therefore, a competition between the double-cylinder 
and Cornish engines was avery different thing to the 
competition between compound and single-cylinder ro- 
tative engines, such as is going on at the present day. 
Moreover, in the competition with the Cornish engine, 
the second and third advantages which we have men- 
tioned as attending the double-cylinder arrangement, 
went almost for nothing, and thus the result of the 
Woolf and Trevithick is altogether fully accounted for. 
We have said that we anticipate the more and more ex- 
tensive adoption of the compound engine, and the rea- 
sons for this are, we consider, self-evident. As steam of 
higher and higher pressure is used, the action of the 
second cylinder in preventing the cooling of the surfaces 
exposed to this steam becomes of more and more impor- 
tance; while, as higher degrees of expansion are re- 
sorted to, the greater equality of driving pressure ob- 
tainable by the double-cylinder arrangement rapidly 
increases in value. The compound engine certainly 
does not possess the charm of novelty; but it possesses 
the greater charm of having proved by its performances 
that it is well entitled to the esteem of users of steam- 
power.— The Engineer. 








Flexibility and Elasticity. 


It is rather a hard thing to make some railway me- 
chanics believe that rolling stock is benefited by giving 
it an elastic and flexible character. They all seem to 
know that springs are necessary on cars and engines; 
but then a spring is a spring, and when one has been 
put on the last thing that is thought about is whether or 
no it fulfills the real object for which a spring is requir- 
ed. Thus you may find one engine runs with a succes- 
sion of hard, rough, ahaling motions; while another 
goes along with an easy gliding movement that is not 
only very easy and pleasant, but isat the same time very 
economical, so far as the wear is concerned, both of the 
engine and the track. Some engines and cars run as 
though the brake was in constant use on them, while 
others slide as smoothly as though the wheels were 
sleigh runners upon an oily platform or other smooth 
way. This difference all comes from the means taken to 
secure the requisite degree of elasticity. It does not fol- 
low that the more elasticity given the easier the move- 
ment; it is the skilful adaption of the elastic principle to 
secure the right movement. And this depends a great 
deal upon the men who have charge of construction and 
repairs. There is no exact formula that will give the 
right degree of elasticity even to engines of the same 
weight and class; a great deal depends upon the skill 
and discretion of the men in charge, and the possession 
of this skill and discretion is so important, that the pos- 


ession or n on-possession of it often makes a difference 
of several cents per hundred miles in the repair expen- 

ses. A master mechanic who is fit for his business 
should be capable of seeing all these matters at a glance, 
and of rectifying all that is shown wrong after the first 

trial trip; and if he is a good judge of the qualities of 
the men as he ought to be of machinery, he will be 

likely to keep the expenses per mile of operation down 

to a reasonable figure. Ifa new engine is brought upon 

the road, and, as is often found, is “ hard on the track,” 
a capable mechanic will soon know what the trouble is 
and how to rectify it, and this applies to cars of every 
kind as well as engines. But applying the requisite de- 

gree of elasticity to rolling stock is not all that is re- 
quired to keep the repairing and operating expenses 
within a reasonable —_. Elasticity must be given to 
the track, and here skill and discretion are of just as 
much value as in the machinery department. The 
“permanent” way is not secured by laying rails on 
stone sleepers, or other material hard and inelastic, as 
Brunel thought; in fact, such a track is the easiest to 
knock to pieces that there is. The more solid the sub- 
structure the worse it is, unless some slightly elastic me- 
dium is interposed between it and the rail, and so in 
modern practice success has only been achieved by a 
skilful adaptation of this elastic principle. The devices 
for this are numerous: chairs with cushions of wood, 
rubber, or felt, are used, and with good success just in 
proportion to the skill employed in their use. What is 
wanted is just enough elasticity to absorb the shock of 
the driving wheel, so that it shall not hammer itself and 
the rail to pieces: it is merely putting the tan-heap un- 
derthe anvil. The improved sleeper which we have 
illustrated in another column answers this purpose well. 
The sawed oak slab inserted in the sleeper secures a sort 
of air cushion to take up the blows of the passing 
wheels, while it does not give spring enough to disturb 
the hold of the spikes. It acts like the frog in the foot 
of a horse, or the cartilage in his knee. We shall never 
succeed in getting the best results in railway machinery 
unless we take advantage of these simple lessons from 
nature. 

There are other destructive forces in railway opera- 
tion which it is necessary to guard against. Modern 
engineering has introduced into the railway curves of 
very sharp radius. These are at all times objectionable, 
and very destructive to the rolling stock, unless there 
are devices formed for preventing the ill effects. Thus 
instead of using rolling stock with a long rigid wheel 
base, we borrow from nature again, and the rolling stock 
is vertebrated, like the spinal column, and capable of 
winding through sharp curves without hard abrasion of 
the wheel against the rail, thus saving the torsion of ax- 
les, the breaking of wheels and rails, and the straining 
of engine frames. The swing beams for cars, Fairlie’s 
engine, Bissel’s engine truck, and his tender truck, and 
other devices of the same character, all show the tend- 
ency of modern and successful practice. These give 
flexibility to the rolling stock, while allowing a very 
long wheel base, and do not prevent entire steadiness of 
movement; in fact, we think they aid very materially in 
that respect. There are many master mechanics, how- 
ever,—they are growing rapidly less in number though, 
—that still question the advisability of applying some 
the most important of these devices, preferring the rigid 
wheel-base with all its distributing elements to the more 
simple, philosophical and natural practice which modern 
mechanical ingenuity has made practical in the best sense 
of the term. 

The dislike to change or to add patterns to the machine 
shops, taken in connection with rusty prejudices, pre- 
vents the adoption of many useful and indispensible im- 
provements. The history of every improvement in 
steam locomotion proves this; but still from year to 
year substantial progress is made, all in the interest of 
safety and economy.—American Railway Times. 








A locomotive engineer writes as follows to the Loco- 
motive Engineer's Journal : 

“ One thing that has had a great deal to do with the cost 
of repairs on our road, has been steel crank pins. Our 
engines are from the Rhode Island Locomotive Works, 
of Providence, cylinders 17x22, and drivers five feet 
with steel tyre; out of six engines on regular trains, 
four have broken crank pins, besides doing a great deal 
of damage otherwise in consequence of breaking pins. 
These engines have all steel pins. I have but little faith 
in them; I think that good Low Moor iron is better in 
all respects, with less liability of breaking, and thus 
avoiding all other breakages happening with breaking 
crank pins; at least such has been my experience. I 
| am still open to conviction, and if there is anything to 
be said in their favor, I would like to hear it, as I haye 
failed to see any thing. In one instance where two en- 
gines ran together in the yard, both forward crank pins 
on one of the engines broke short off, neither engine 
striking hard enough to do any other damage. Our 
road is a new one and consequently is somewhat rough.” 


—A. J. Cassell, the General Superintendent, John A. 








Wilson, Chief Engineer of Maintenance of Way, Joseph 
| M. Wilson, Principal Assistant Engineer of the Con- 
| struction Department, Theodore I. Heizmann, Resident 
| Engineer of the Philadelphia Division, Robert Nelson, 
| Superintendent and Resident Engineer of the Western 
| Division, Henry W. Wilson, Assistant Engineer of the 
| Construction Department, Thomas M. Cleeman, Assist- 
| ant Engineer of the Construction Department, Charles 
P. Perkins, Assistant Engineer of the Western Division, 
and Robert C. Peebles, Assistant Engineer of the Penn- 
sylvania Railroad are all graduates of the Troy Poly- 
technic Institute. 
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TRAFFIC AND EARNINGS. 


—The Boston, Concord & Montreal Railroad extends 
from Coneord N. H., northwest to Wells River, Vt., 9344 
miles, with a branch from Wells River northeast through 
Littleton to Whitefield, N. H., 31 miles, 21 miles of 
which is leased. 

The earnings of this road for the year ending March 
81, 1869 and 1870, were as follows: 


















1870. 

From passengers $179,425 95 
“ TIE ETRE ES 809,845 22 
GB Fe ccccscecdovisécctvccscoss ° 16,168 49 
— OOS eee 6,250 00 

(6 PRISDOTIRMOOUS 00000000. cccccvcccceses 545 31 833 
$524,564 30 $506,523 16 

Expenditures, viz: 

Maintenance Of way............sceceseres $151,102 85 $173,426 61 
+ motive power.. . 103,184 67 108,429 16 
Cost of working road .........ceccceessccers 103,733 49 108,308 31 
ve management ........ os 10,404 87 11,+84 16 
WSSOTIRBOEE, 0.ncccéisccccccescsccccscesqssns 20,874 23,683 06 
$389,300 86 $425,831 30 
Net Dalance.......00 secccccccecce: coves $185,263 44 $80,691 86 


—The North Carolina Railroad extends from Golds- 
boro (48 miles southeast of Raleigh), northwest to Hills- 
boro, 88 miles, west to Greensboro, 42 miles further, and 
thence southwest to Charlotte, 93 miles, making a total 
length of 223 miles. 

The gross earnings of this road for the years ending 
May 31, 1869 and 1870 compare as follows: 











1869. 1870. 
WOR DRIER occ. oc dcncccctcsenanedasse $196,187 95 $233,753 52 
PUES vccdecvececsnccsc Scteepeeseses 54,140 90 405,066 63 
|| ee eee 16,725 00 16,725 00 
‘ $577,053 85 $655,545 15 
Expenditures : 
THARENORINTEOR «0.00 c00sccccccescses arinigciiin $119,067 46 $144,500 26 
Motive power...... . . +++ 25,928 02 82,817 63 
Saco twsseneeais - 89,612 52 52,232 41 
Maintenance Of road.............ccecsecesecs 040 106,057 25 
PEL nb kta tdccovtsesensuckdndtaceenen 17,716 95 6,214 76 
Maintenance buildings..............scccscees 9,662 9,730 39 
“ sas t0icetseeccebctcsncess 8,269 43 5,529 72 
Stock killed............ ae pen Pee ee RE . 1,583 25 2,294 £3 
DN... abkchshidnecdsecokaskbas nen eeu’ 71,390 12 47,742 71 
PE asctccconknennsccasee cbseccesqened 7,289 49 4,741 96 
New rails, chairs and spikes................0. 72,655 34 53,450 38 
I shih bane kasntedindeccascbnabeamaaacales 2,869 14 2,237 02 
te RIE, onesie cacccccnsscccas $470,083 86 $466,649 02 
oe ee rs ee 188,083 {6 258,553 47 
Included in the expenses are “old” as fol- 
BON nc cccncusavesetacsonsessccaucsaunbewd 9,972 92 73,520 08 





Excess of receipts over ‘“‘new” or current ex- 
ID siakien 0560 5008s600cein. aenasneeel $257,006 5 $827,073 55 


—For the week ending August 5, 1870, the receipts of 
the Great Western Railway of Canada were: 


eer Peer eer Tree rrr rrsy 


I, on.0-o ins 0+ stan sccd: chebastedeheessnuesiees sou 070 
TE DEEL 5 n.ccscccnndncenanibeasiabhdéncaaneie 41,599 57 

TOUR ccs 8 one -cdccccnsceeereescce abs bees :909 
Se OI Ot I tinn cons ssckacadwkdseeepessoonnean $76,579 08 

Corresponding week, 1869.........cce.cee cosccccececees S73 
BOUGNBD 5 osc oncin.c00+0605000000000ssbeseseensesens atin $18,805 63 


—According to the Marysville Appeal, an experiment 
is soon to be made in shipping grain from California to 
New York by rail! The Appeal says: “Two of the en- 
“terprising mercantile firms of this vicinity, have 
“entered into arrangements with the Central Pacific 
“Railroad Company, by which the expediency and profit 
“of shipping flour and wheat direct to New York by 
“rail, will be tested. Ten carscame up yesterday from 
“Sacramento, three of which will be loaded by Trayner 
“& Ellis, of Marysville, with flour manufactured at the 
“Marysville Mills, and the other seven cars will be load- 
“ed with wheat at Chico, by W. A. Holcomb & Co. 
“The rates of freight agreed upon are not made public, 
“inasmuch as the enterprise is entirely an experiment 
“on both sides, the shippers endeavoring to test the 
“rates they can afford to pay to ship to a profit, and the 
“Railroad Company desiring to satisfy itself as to the 
“lowest freight tariff that can be profitably established 
“on this class of shipments.” 





OLD AND NEW ROADS. 


Canada Central, 
Up to July 1, 1870, $286,558.51 had been expended on 

the section of this road between Ottawa and Calston 

Place. 

Springfield & Illinois Central, 

The contractors hope to have the road completed from 
Shawneetown to the Illinois Central by the first of De- 
cember. The gap between Edgewood and Pana is to be 
finished early in the spring. 

Springfield & Northwestern, 

The contract for building this road has been awarded 
to Messrs. Kilbourne, Kettle & Hastings, of Keokuk. 
The road is to be built to Lewiston, Fulton county, a 
distance of fifty-five miles. Work will be commenced 
on it in thirty days, and it will be pushed through inside 
of one year. The subscriptions along its line amount to 
$6,000 per mile. 
lowa Southwestern, 

The survey of the lowa Southwestern road has been 
completed. The Tipton Advertiser says the line is lo- 


cated from Clinton to Tipton, and thence comprises two 
lines almost entirely across Cedar county—from London 
and from Clinton to Tipton, and from Tipton toward 
Iowa City via the Nicholson Creek and the Cedar Bluffs 
routes; two lines through a greater part of Johnson 
county ; and a line to Sigourney, in Keokuk county. 
Atchison & Nebraska. 

A contract has been made between the company and 
Mr. Joy which will probably insure the completion of 
the road. The terms of the contract are substantially 
in accordance with Mr. Joy’s proposition of which the 
following is a summary: 

“If the present company will complete the grading to 
the state line, which is now almost finished, and trans- 


50 | fer the entire stock of the Company to him, including 


the stock of Atchison and Doniphan counties, he will 
iron and stock the road, and- have cars running to the 
State line by the first of January next. The stock is 
to be placed in the hands a trustee, and Mr. Joy is not 
to receive a dollar of it until the road is in operation to 
the State line according to contract. Within three days 
after he receives notice of the acceptance of the prop- 
osition by the company and the commissioners of the 
two counties; he will commence shipping the iron which 
he now has on hand.” 

Towsontown Railroad, 

The road-bed for this line has been partly graded for 
some time from Rela House seven miles north of Balti- 
more on the Northern Central Railway, east to Towson- 
town, the county seat of Baltimore county, about five 
miles. This will soon be completed and it is intended 
to extend thé line northeast about 25 miles further to 
the Susquehannah River. 

Milwaukee & Northern, 

The New York Zribune learns that the company are 
now shipping iron to complete the first section of their 
road to Cedarburg, about 20 miles from Milwaukee, and 
that it will be open for traffic in November next. Con- 
tracts are let to reponsible persons to finish the road to 
Green Bay. 

The Winona Eastern Connection, 

The contract for leveling the grade preparatory to 
laying the track on this road has been let to Mr. George 
Shannan, who will commence work immediately. As 
soon as the ties can be put down—probably next week— 
the track will be laid from the river to the bluffs and 
cars will be put on to haul stone to put in around the 
bridge, piers and pilings. 

Missourl River, Fort Scott & Gulf, 

Mr. Joy has ordered a survey and estimate of the cost 

of construction to be made from Columbus, on the Mis- 


4 souri River, Fort Scott & Gulf road, to Chetopa, which 


is about twenty miles southwest and on the Missouri, 
Kansas & Texas road. The Chetopa Advance says: 
“Messrs, Crichton & Hibbets have returned from Detroit 
with Mr. Joy’s written assurance that ‘so soon as we 
shall perfect our surties, he will, without any reasonable 
doubt, construct the road.’” The amount, in bonds, 
offered by Chetopa for the extension of the road is 
$75,000. 

Laclede & Fort Scott. 

Proposals for clearing, grading and masonry of 40 
miles of the line from Buffalo, Mo. (30 miles west of 
Lebanon), westward will be received up to the 15th inst. 
The work will be comparatively light, it is said, with 
very little or norock. At the same time, probably, pro- 
posals will be received for ties and tracklaying and roll- 
ing stock for the whole line, beginning this fall with the 
80 miles between Lebanon and Buffalo, which will be 
ready within 30 days. If possible this part of the line 
will be open for business before winter. 


Connecticut Western. 

This road extends from the west line of Connecticut 
seven miles south of the northwest corner, and within 
two miles of Millerton on the Harlem Railroad, in a 
northeasterly direction through Salisbury to North Ca- 
naan, where it crosses the Housatonic Railroad, thence 
in a generally southeasterly direction through Norfolk, 
Winsted, Barkhamstead, New Hartford and Collinsville 
to Farmington, where it crosses the Canal Railroad, and 
thence east by north twelve or fifteen miles to Hartford. 
At Collinsville it is to have a branch northeast to 
Springfield, Mass. The western outlet of this road will 
be by the Dutchess & Columbia Railroad, which extends 
south by west to a connection with the Boston, Hartford 
& Erie road 22 miles northeast of Fishkill. The Con- 
necticut Western by the terms of the contract is to be 
completed this fall; but it will hardly be open for busi- 
ness before next spring. 

South Pacific. 

A joint committee from Parker, Chetopa, and Baxter 
have gone to Boston, to lay before the Directors a 
proposition to run the main line of the road west, from 
Pierce City, nearly on the line between Kansas and the 








St. Louls & tron Mountain, 

The company has now completed the inclined planes 
at Belmont necessary for the traffic of cars across the 
river. The inclined plane at Columbus on the other side 
is also finished and the first engine has passed over, 
The regular transfer of freight and passenger cars will 
be inaugurated on the first of September. 

Northern Pacific. 

This road, as now located for the contractors, will 
cross the Mississippi at a point twelve miles above Crow 
Wing, which has been named Ogema-qua. The bridge 
will be fifty-five or sixty feet above high water, so as not 
to interfere with navigation. 

The St. Cloud Journal says of the branch line from 
that city: “Mr. C. H. Alsop has started with a party of 
seventeen men (with four pack horses and one team), 
to make another survey for the branch line of the North- 
ern Pacific. He will run northwest from here. Whether 
he will intersect the main line near Otter Tail or near 
Crow Wing depends entirely onthe character of the 
country, and cannot now be told. The party will be ab- 
sent about four weeks. 

“The impression seems to be that, owing to the unset- 
tled condition of financial affairs, work will not be com- 
menced on the branch line until after the main line 
shall have been completed to Red River, which will be 
by next July. Inthe meantime, all the necessary sur- 


Pveys will be made, and a line probably definitely deter- 


mined on.” 
Little Rock, Pine Bluff & New Orleans, 

Mr. J. M. Lewis, President of the company, states 
that there are twenty-five miles graded and ready for 
the ties from the Mississippi River toward Pine Bluff, 
Six thousand ties are ready and delivered. Thirty-five 
hundred bars of rails, with fish-bar fastenings and spikes 
for the same, are now at Chicora, present terminus of 
the road. Chicora is about twenty-five miles below the 
mouth of Arkansas River. Tracklaying will commence 
on this road the last of this month. Trains will be run- 
ning through to Pine Bluff by the 1st of January next. 
Over six hundred men are at wotk grading, and a much 
larger force is expected soon. 

Mississippi, Ouachita & Red River. 

Mr. E. L. Pratt, Superintendent of Construction, in- 
forms the Little Rock Republican that he has 200 
hands at work now, and hands arriving in squads of 
from fifty to eighty upon every down boat. Agents 
have engaged the services of 700 hands, all of whom 
will arrive by the last of this week. This road starts 
at Eunice, Arkansas, on the Mississippi, running through 
Monticello, crossing the Ouachita at Camden, and con- 
necting with the Cairo & Fulton Railroad at or near 
Fulton, for all points in Texas. The iron and rolling 
stock have been purchased, and as soon as tracklaying 
commences, which will be about the first of September, 
there will be an average of about one mile per day laid. 
Southern Minnesota, 

The track was laid on the 27th inst. to Spring Valley 
and, we believe, trains are now running from Wells to 
that point. This leavesa gap of only about 16 miles 
between Ramsey and Lanesboro, which will probably be 
closed within the fortnight. It is thought that the grad- 
ing between Wells and Winnebago will be completed in 
about six weeks, and the cars may run to that point by 
November ist. The Mankato line will not be completed 
this season owing to the heavy work on the north end, 
but the cars will probably run through in the spring or 
early in summer. One hundred and seventy-five box 
freight cars, and two splendid passenger coaches, being 
built in Hokah, will be ready for the Fall business as 
soon as the 150 miles from La Crosse to Wells are com- 
pleted. m 
Terre Haute & Indianapolis, 

The following announcement is made over the signa- 
ture of W. R. McKeen, the President, dated August 1: 
“The Terre Haute & Indianapolis Railroad Company 
have assumed control and management, by lease, of the 
St. Louis, Vandalia & Terre Haute Railroad. It will be 
known at the Vandalia Division. The following man- 
agement is announced: R. A. Morris, Secretary and 
Auditor; M. W. Williams, Treasurer; Charles R. Ped- 
dle, General Superintendent, Terre Haute, Ind.; John 
W. Conlogue, Superintendent Vandalia Division, St. 
Louis, Mo.; John E. Simpson, Superintendent Indian- 
apolis Division; H. W. Hibbard, General Freight Agent, 
Indianapolis, Ind.; F. Chandler, General Ticket Agent ; 
N. Stevens, General Agent, St. Louis, Mo.; J. H. Hager, 
Paymaster, Terre Haute, Ind.” 

We learn that six new Pullman coaches manufactured 
at Dayton, Ohio, were put on this line last week to run 
through between St. Louis and New York. Two fine 
coaches belonging to the Pullman Company are running 
through between St. Louis and Cincinnati and the well 
known Pullman hotel car, the Revere, is running 
through between St. Louis and Louisville, and will soon 





Indian Territory, till it reaches the 96th meridian. 








have one or two companions of the same sort. 
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The regular passenger equipment of this road is of re- 
markable elegance and beauty of finish. The day pas- 
senger cars and the baggage cars are of uniform pattern, 
high, double-decked, and painted a rich new color with 
gilt. Finer trains it would be hard to find on any road. 


Davenport & St, Paul, 

Track is going down on this new road at the rate of 
nearly a mile a day. 
lowa Northern Central. 

The grading of this line is completed from Keokuk 
northward to Mount Pleasant, about 40 miles, and the 
iron is expected soon. 

Sioux City & Dakota, 

The engineers have made the final survey of this line 
between Sioux City and Yankton. 
St. Joseph & Denver. 

It is said that there are two parties trying to obtain 
possession of this road, and that both intend to secure 
the corporate subscriptions, including half a million of 
dollars from the city of St. Joseph, and give the corpora- 
tions nothing to show therefor. 


Delaware, Lackawanna & Western, 

This company has issued a circular stating that they 
will sell to the stockholders their stock at par to the 
amount of $3,600,000, payable in full on or before the 
15th instant. The par value of the stock is $50. The 
transfer books will be closed until the 20th of Septem- | 
ber. This extra issue is for the purpose of covering the 
earnings from the investment in the Nanticoke Coal 
and Iron Company, which has been merged in the Del- 
aware, Lackawana & Western Company. This is now 
one of the greatest of the coal roads, operating about 
400 miles of railroad, and supplying a large part of Cen- 
tral New York. 


Fort Wayne, Muncie & Cincinnati. 

This road was completed on the 27th ultimo. For some 
time there has been an unfinished gap south of Bluff- 
ton. It extends from Fort Wayne in a southerly direc- 
tion through Bluffton, Hartford, Muncie, Newcastle and 
Cambridge City to Connersville, on the Whitewater 
Valley line of the Cincinnati & Indianapolis Junction 
Railroad, 67 miles northwest of Cincinnati. Its length 
is 109 miles, and it furnishes a route from Fort Wayne to 
Cincinnati, 176 miles long. It has been leased by the 
Cincinnati & Indianapolis Junction Railroad Company 
for 99 years, and is operated by that corporation. It is 
said that it will be operated in close connection with the 
Grand Rapids & Indiana Railroad, which ina few weeks 
will have a line in operation extending 200 miles north 
of Fort Wayne. This will give Cincinnati access to a 
territory from which heretofore it has been quite iso- 
lated, 

Fort Wayne, Jackson & Saginaw, 

This road will be completed to Fort Wayne next 
week. It was completed from Jackson, Mich., south- 
west to Angola, Ind., 56 miles, last season. The entire 
line to Jackson is 95 miles long, and is to form a close 
connection with the Jackson, Lansing & Saginaw Rail 
road, forming a line from Fort Wayne northeastward to 
Wenona, fifteen miles beyond Saginaw, 211 miles long. 
It is one of the “Joy” roads, and its bonds are guaran- 
teed by the Michigan Central Company. 


The New Dayton & Cincinnati Line. 

It is reported that an arrangement has been made 
between the Vanderbilt companies, and the Indianapolis, 
Cincinnati & Lafayette Company, by which the former 
will connect the proposed new line from Dayton with 
the Cincinnati depot of the latter company. 

Cincinnati to Omaha. 

It is intended to commence running trains through 
between Ciacinnati and Council Bluffs on the 17th inst. 
These trains will pass over the Indianapolis, Cincinnati 
&Lafayette Railroad from Cincinnati to Indianapolis, 
the Indianapolis, Bloomington & Western from Indiana- 
polis to Peoria, the Chicago, Burlington & Quincy from 
Peoria to Burlington, and the Burlington & Missouri 
River thence to Council Bluffs. This forms a route 709 
miles long, which is nearly 100 miles shorter than by 
way of Chicago. 

The line is to be provided with Pullman sleeping and 
drawing room cars, elegant day coaches, and will doubt- 
less obtain a large share of the business between Cin- 
cinnati and the Union Pacific. 

Quincy & Carthage. 

Tracklaying was commenced on the 30th ult. It is 
expected that the road will be completed by the 1st of 
December. 

Evansville, Henderson & Nashville, 

This company is offering $600,000 of first mortgage 
seven per cent. bonds to raise money to complete the 
gap of 33 miles in the line between Henderson and Nash- 
ville. Twenty-three miles of this section are graded 
and under contract. J. Edgar Thomson, President of 
the Pennsylvania Railroad, is the Trustee of thejeoompa- 





ny. The bonds are offered at 82. 


Union Pacific. 

Since the completion of the Kansas Pacific freight 
rates from Omaha to Denver have been reduced to $2 
per 100 tbs. on first-class, $1.50 on second, $1.15 on third, 
and $1 on fourth class. 

Ottawa, Oswego & Fox River Valley. 

The grading between Geneva and Batavia, 214 miles, 
is to be completed by the end of next week, and between 
Aurora and Batavia, seven miles, ten days later. All the 
iron is purchased and on the way, and rails are going 
down from Ottawa northward at the rate of about 
three-quarters of a mile a day. 

San Francisco & North Pacific. 

The first spike on this road was driven on the 30th ult. 
at Petaluma, which is some distance north of San Fran- 
cisco and connected with the California Pacific Rail- 
road (Vallejo and Sacramento). 

Oregon & California, 

This road will be completed from Portland to Salem 
next week. 
Central Pacific. 

The buildings of this road at Auburn, Cal., 36 miles 
northeast of Sacramento were burned on the 30th ult. 
The loss is about $20,000. 





LOCOMOTIVE STATISTICS. 


Burlington & Missouri Rivere 
Mr. George Chalender, Master Mechanic of the com- 
pany, makes the following report for the month of June, 
1870: 





Miles run by pomenger RORING, 6.acc0%sceccasesseseed. <2 cecnene 4 
ne 6 freight traims..........ceeee seccescsssceeecesees 63,414 
wad 06 PROG CEMII, 06as cc cccccccsecccceccceesse 42,055 

Woke) meee OF WME TUB sia sone sis cecciscsicsccccdcsceess 140,259 
The average cost per mile run was: 

Be iin oso nkcde cess cc cau meeaseds ner desacabimcsge souk 5.17 cts 
Ge WINNER ORE BAG Wanics. 5 0<:ciccsciccicccsssccasccs ee 
on fee Si, *  aepeane: SeRSebovebeenaeececnaetae 8.23 * 
* engineers, firemen and Wipers......... ..ceccsceeeseees ‘_* 

Total COM PEL MMS TUM —« .cccccscccdceccecs, cccrcceae 21.32 cts 
The average number of miles ryn was: 

TO ONG CORE Of WOO, .....0.ccorccucesees. scossccecses seccscs 68.75 
odin ces andenccuscseh ered ep ecedsasersauetecees 42.45 
OO SOE REM cesin'ceh vs0ecs codanlvecoapaenteneutadunashedad 14.39 


Coal is charged at $3.50 per ton and wood at $3.40 
per cord. Forty-two locomotives made mileage during 
ing the month, 1 was rebuilding, and 2 were in shop on 
account of accident. All of the locomotives, except 
two, are coal burners. 





MECHANICS AND ENCINEERING. 


Performance of a Locomotive, 

Wm. A. Hume, the engineer writes as follows to the 
Locomotive Hnginesrs’ Journal of the performance of 
locomotive No. 3 on the Mississippi & Tennessee Rail- 
road: “ Engine No. 3 is of Fairbanks’ manufacture; 15 
“ inch cylinder, 22 inch stroke, 4 feet 6 inch driver. The 
“ engine had a general rebuilding by Mr. Henry Teague, 
“our worthy Master Mechanic, and came out of the 
“shop July 25th, 1869, and has run ever since on regular 
“ passenger trains, making an average of 3,154 miles per 
“ month, or 37,848 miles during the twelve months end- 
“ing July 25th, 1870. The engine is still running, and 
“T am satisfied that it can do the same running during 
“the next year without going in for general repairs.” 
Louisville & Nashville Shops. 

The Louisville & Nashville Railroad Company have 
been gradually increasing their facilities for manufac- 
turing their own rolling stock. They are now building 
100 box cars, have just completed 3 passenger cars, and 
have 3more under way, of latest style and improvement. 
The demand of business increased last year so rapidly 
that the company were compelled to enlarge their shops 
to keep up their machinery. They are now building a 
new wood machine shop 200x70 feet, two stories high; 
the lower story to be filled with the best and most mod- 
ern machinery for building’ and repairing cars. The 
second to be used for upholstering and pattern work. 
Another for erecting cars, nearly 300x82 feet wide ; also, 
a blacksmith shop to be built, 200x70 feet, which will be 
equipped with the best hammer, bolt-makers, etc., and 
forging machinery. The foundry is melting about eight 
tons of pig iron per day in car wheels, etc., and a num- 
ber of tons of wrought iron worked up daily. 

St. Louis Transfer. 

Last week the Wiggin’s Ferry company commenced 
the transfer of cars from the Ohio & Mississippi, Van- 
dalia and other roads centering at East St. Louis to the 
elevator and North Missouri road in St. Louis. This 
transfer is made by a barge upon which tracks are laid 
and, in instances, with thirty cars of corn for Cincinnati. 
When cars are merely sent over to load at the elevator, 
they are not removed from the barge, but the grain is 
spouted into the car from the “ leg ” of the elevator. 
Traction, 

The resistance to draught on dirt or gravel roads is 
about 148 pounds to the ton. On a well-constructed 
macadamized road itis not far from 66 pounds to the 





ton. Ona good pavement, say granite or Belgian, it is 
about 33 pounds to the ton, while on an iron rail track 
it is 3 pounds to the ton. These facts show that a horse 
will draw about three times as much on a macadamized 
road as on a common road, four and a half times as much 
on a pavement, and eighteen times as much on an iron 
rail. This conclusion, of course, implies that the horse 
has the same secure foothold in each given case. 

Steel Spring Motor for Street Cars, 

The following is a description of a new application of 
steel springs which has been patented recently by P. E. 
McDonnell, of Chicago: 

“In the device, coil springs about twenty inches wide, 
three-sixteenths of an inch thick, and of suitable length, 
are placed under the platforms, and by. means of suitable 
gearing their power is concentrated on a shaft, from 
which it is taken and applied to rotating the journals, 
the springs uncoiling s’!owly, but giving a quick rotary 
motion to the car wheels. One or both springs may be 
used, as the case may require, and the gearing may be 
reserved to move the car in either direciion, while a 
governor regulates the speed. 

“The car is under the perfect control of the engineer, 
and it can be stopped and stirted much quicker than 
when operated by horses; inasmuch as the power re- 
quired to stop the car is used to stop it, and the inertia 
acquired in running is used to stop it, very ingenious 
mechanism being used to accomplish this result. It is 
expected that an engine will be used at the end of the 
route to wind up the spriags, an operation requiring 
about two minutes and a half time, and, when wound, 
they are supposed to propel a car five miles, carrying 
sixty passengers. One great peculiarity in the mechan- 
ism consists in the fact that the movement of the car 
down an incline is made to wind a spring, which is used 
to propel the car up grade.” 

India Rubber Spring Motor for Street Cars, 

The New Orleans Republican gives the following de- 
scription of a new invention made by Solomon Jones 
and Benjamin Terfloth of that city: 

“There is a strong platform, on which the car is to rest, 
and to this platform is attached the by no means compli- 
cated combination of cogsand wheels which, when acted 
upon by the elastic power of India rubber, moves the 
car with steady motion at almost any given rate of 
speed. 

“In front, beneath the platform there is a large wheel, 
called in the specification of the patent the power pulley, 
among mechanics known as the master wheel. It acts 
like the drum on which is wound the main spring of a 
watch. The India rubber being fastened on the under 
part of the platform, is continued along by being passed 
around fixed pulleys, of which there are five on each 
side of the platform; by this means a sufficient length 
of India rubber band is obtained, the length in a street 
car of the ordinary size being one hundred and twenty- 
five feet. By means of a circular lever, exactly like the 
horizontal to regulate the brakes in ordinary cars, the 
master wheel is turned, and the India rubber wound 
around it until that remaining on the pulleys acquires 
extreme tension. When wound up the contractile pow- 
er of the India rubber bands will give the requisite mo- 
tion to the machinery for the propulsion of the car. 

“The band of India rubber to be used in propelling 
street cars, is slightly vulcanized, round in shape, and 
and two and a half inches in diameter. 

“The propelling machinery of the car is provided 
with a means of reversing its motion, which is acted 
upon by a lever adapted to the foot; by this means the 
car can be made to run backwards as well as forwards 
with equal facility. By means of the circular lever or 
horizontal wheel used in winding the machine, its speed 
can be regulated with the utmost nicety. There is no 
necessity to stop the car in order to wind up the machin- 
ery. It can be wound up while at full speed with as 
much facility as a Lepine watch can be wound up while 
going.” 

To this description there is much added which make it 
appear that the writer supposed that power is created by 
the use of India rubber, and that nothing more than 
hand-power is required to wind up the rubber. Of course 
the rubber is efficient only as a reservoir of power, all 
which must be obtained from the engine or other motor 
employed in stretching it. As for winding it up as it 
moves along, that could be done only by a steam engine 
on the car, or by a man of something more than two- 
horse power. 
Locomotives for Mines. . 

Messrs M. Baird & Co., of the Baldwin Locomotive 
Works, Philadelphia, have built during the present year 
a number of small locomotives for use in mines, hauling 
away cinder, &c. The engines referred to are miniature 
locomotives, adapted to narrow gauges of 2\4, 3 or 314 
feet. The Thomas Iron Works, Hokendauqua, the Le- 





high Crane Iron Works, Catasaqua, and the Glendon 
Iron Works, Euston, are each now working two of these 
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machines for hauling away cinder from their furnaces. 
At the former establishment the two enginesdo the work 
which formerly required thirty mules. The economy 
of their use is therefore manifest. Fur out of door work, 
the little engines are built with outside cylinders 9 in- 
ches in diameter and 12 inches stroke ; the driving wheels 
are 30 inches in diameter. For mining purposes the 
cylinders are placed inside, the extreme width is reduced 
to about 5 feet and the extreme height five feet 4 inches. 
When running in the heading of a mine it is intended 
that coke shall be used as fuel so that little or no smoke 
or gas will be produced. These engines, in complete 
working order, with tank of water on boiler and a man 
on footboard, will weigh only from six to eight gross 
tons.— Miners’ Journal. 

Davenport Bridge. 

Of the eight piers of the new railroad and wagon 
bridge over the Mississippi between Rock Island and 
Davenport, four are completed and the fifth is com- 
menced. 

Railroad Manufactories, 

The Murray Iron Works, of Burlington, Iowa, are 
increasing their capital stock, and purpose to establish 
extensive car works in addition to their present opera- 
tions. 

A company has been organized for manufacturing pig 
iron rails, and other iron in Struthers village, Poland 
township, Mahoning county, Ohio. It is called the 
Struthers Iron Company. 

A rolling mill at Portsmouth, Ohio, is expected to re- 
sume work soon and manufacture railroad iron. 

The locomotive works at Schenectady are employing 
more hands than ever before. 

A new rolling mill is to be built at Greenville, Pa. 

The new hammer in the Bessemer Steel Works, at 
Harrisburg, Pa., weighs 35,000 pounds, and cost $92,000, 
and is the largest in the United States. The company 
soon expect to make 25,000 tons of steel rails per 
month. 

The Jordan Rolling Mills, at Allentown, have been 
sold to the Glee Iron Company for $140,000, and work 
has been resumed there. 

The Jackson & Sharp Car Works. 

The Jackson & Sharp Company, located in Wilming- 
ton, Delaware, employ 475 hands, and their pay roll per 
week amounts to $6,000. They have just completed an 
extensive addition to their large works and contemplate 
enlarging further this fall. Their works now contain 
six Pullman Palace cars, two of which are nearly com- 
pleted. These are named the “Baltimore” and the 
“ Wheeling,” and are intended for the Baltimore & Ohio 
Railroad. They are build after recent plans by Mr. 
Pullman and for beauty of design and workmanship 
cannot be excelled. 

They have completed ready for shipment a number 
of fine first-class passenger coaches, and mail and express 
cars for the St. Louis & Southeastern Railway and have 
a large number well advanced and orders on hand for 
the Dunkirk, Warren & Pittsburgh, Logansport Craw- 
fordsville & Southwestern, Oil Creek & Allegheny 
River, Mississippi & Tennessee, Charleston & Savannah, 
andother roads. Their machinery is of the latest and 
most approved style and they are prepared to do a very 
large amount of work. 








REGISTER OF EARNINGS. 


FOR THE SECOND WEEK IN AUGUST. 
Cleveland & Pittsburgh (203 miles) 1870 
™ _ (203 miles) 1869 











Encrense ( 19 pee at). 0.0. cecccceccsecsessececcces $5,154 97 

FOR THE THIRD WEEK IN AUGUST. 
Chicago & Northwestern (1,157 miles), 1870..........s.e0 $277,639 00 
” “ (1,157 miles), 1869 ......... sees 234,129 OU 
Increase (18% per CeMt.) ....cccccccccccccccosoccse $43,510 00 
Chicago, Rock Island & Pacific (608 miles), 1870 .......... $147,000 00 
” - ‘+ (504 miles), 1869........ .. 184,897 00 
Encneans (0 per POM... ..0iccs secccscccesonecsscecs $12,103 00 
Milwaukee & St. Paul (936 miles), 1870...........+.s-seees $134,697 00 
- ” (825 miles), 1869.........+-c-cccccees 118,551 00 
Increase (18% per COMt)........2.csccccecccccccccece $16,146 00 
Pacific of Missouri (355 miles), 1870 .........ccecesseecece $79,346 00 
* ” CONS BMIES), BOOB... 200 ccccccccccseccees 65,639 00 
Increase (31 per Camt.).... cccorcccccccscsccccoccecs $13,716 00 
Des Moines Valley (235 nie 1870... $22,176 77 
= sa (268 mallee) 18GB... cccccccccccccccece 18,102 18 
Increase (22% per cent.)......... .- reereeegses $4,074 59 
Chicago & Alton (481 miles), 1869.. .......c.cccccesscceees $143,630 64 
a oe CEE, TE icice sy cbonnsateceivnsie 124,492 30 
8 $18,638 34 
St. Louis & Iron Mountain (210 nie ID... .<cic.. 20 SRR @ 
” “ “ {310 eee 17,438 85 
Increase (84 per cent.).........0-.++++ss00 mien usted $14,613 15 








—The enormous increase of business aver the Atlantic 
cables, caused by the European war, will probably justify 
remarkably large dividends for the current half year. 








Steam Locomotion in Cities. 


BY J. K. FISHER. 


Eighteen years ago some engineers connected with 
the New Haven Railway devised a plan by which they 
were to bring the trains of the three great railways from 
a common depot in Westchester down to the Battery 
(New York), and, incidentally, to do a considerable bus- 
iness in carrying city passengers. This is much like the 
original scheme of the Metropolitan Railway, which was 
chiefly to bring a great railway into the middle of Lon- 
don: and had this plan been carried out, probably the 
city traffic would have exceeded all expectation, as it 
did in London; and become the chief business of the 
line. Mr. Schuyler applied to the Legislature for a 
charter for this plan, in opposition to the other plans up 
at the time. 

The general feature of the plan was to run a railway 
in an open cutting between Broadway, Mercer, and the 
other streets in line, going under the cross-streets, except 
Canal street. The scheme was then practicable, the lots 
being occupied in the rear only by privies, which had 
been rendered useless by water-closets. But now many 
of the lots are covered by buildings which would have 
to be paid for, and would increase the land damages _be- 
yond the limits of economy. For Broadway, therefore, 
this scheme is too late; but between East Broadway and 
mee | street, and along upward on the east side, there 
is still room for it; and I believe it the best plan yet 
proposed. 

I do not, however, see the necessity of going over Ca- 
nal street, or any other street, however low, or however 
deep the sewer may be under it; a dive under such a 
street is rather an advantage, as is shown in Barlow’s 
plan; provided a proper speed be kept, which, perhaps, 
= have been inconsistent with their views of freight 
traffic. 

This open cutting, with a few short tunnels under 
cross-streets, would have been free from the objection 
that applies to underground plans, that of foul air. The 
land damages would have been nothing, for the dark 
offices and stores are really of less use than the light 
from the open space would have been. Buta high 
speed cannot be got on rails with frequent stops; there- 
fore we may as well think for ourselves whether the rail- 
way is unimprovable and eternal, or whether we can 
reconcile half-mile stations for way traffic with high 
speed for through traffic. 

My plan is to lay iron planes in these open cuttings, 
and to run steam carriages, which can pass each other, so 
that the through carriages can run at fullspeed from end 
to end of the line, and then rum off over the common 
roads to distribute and take up passengers. I would, as 
soon as practicable, have separate streets or cuttings for 
the upward and downward travel, to lessen the danger 
from collisions; and I would have good buffers on the 
carriages. 


With such provisions, I believe that damages from 
collisions would be less than on railways. When a loco- 
motive breaks down or is derailed, it plunges into the 
ground and stops suddenly, and the cars are dashed 
against it and broken up; but if a carriage on a smooth 
floor break down, it will slide along until stopped by 
friction, and no person will be hurt. The sides of the 
cutting being smooth, there could be no collision except 
by running against carriages going the same way or 
standing. But all carriages would turn out of line and 
get close to their landings before stopping. 

There are several advantages which this system would 
have over the railway system for suburban passenger 
traffic, in which there must be stations within half a 
mile of each other. First, the power, and consequently 
the contamination of the air by gases and steam, will be 
less. The diminution of resistance caused by rails is 
neutralized by the increase of resistance caused by the 
cones and flanges of railway wheels. Harding & Rus- 
sell’s experiments showed the resistance to rolling to be 
three pounds per ton, and the axle friction the same, at 
the slowest motion; but asthe speed increased, the re- 
sistance increased at the rate of one-third pound per ton 
for each mile per hour. Nicholas Wood’s experiments 
showed resistance to rolling of two and a quarter pounds 
per ton for pairs of thirty-four-inch wheels rolling down 
an incline. It seems that when the axles are held paral- 
lel the resistance is greater than when they are allowed 
to move as the cones of the wheels direct them. And 
on curves the resistance is much increased. If 
the wheels be larger, ‘the rolling resistance de- 
creases also the axle friction. And cylindrical 
wheels cause less resistance than conical wheels, even 
when they roll fairly on the rails; because there is some 
breadth of bearing on the rails, and there must conse- 
quently be slipping due to the different diameters of the 
parts of the cone that touch the rails. What is the 
rolling resistance of a cylinder on an iron plane I do not 
know; but I take it to be less than two and a quarter 
tbs. per ton, the amount found by Wood for thirty-four- 
inch conical wheels. But assuming that it is the same, 
and that the axle friction, in consequence of larger 
wheels or smaller journals, is also two and a quarter 
tbs., we have four and half tbs. per ton for the wheel re- 
sistance of an iron floor that is as true as rails. And 
this resistance is constant at all speeds: there is no 
cause to increase it, except the imperfection of the plane, 
which is so slight that it could have no sensible effect 
on carriages with good springs. In confirmation of this, 
I may cite the general opinion of early ralway men that 
the rolling resistance on rails was constant at all speeds: 
they were mistaken only because they did not allow for 
the effects of the cones and flanges, which became 
greater as the increased speed swayed the carriages side- 
wise, 

The mean speed while running should not be less than 
thirty-six miles per hour for suburban traffic. At this 
rate, on rails the resistance would be eighteen ths. per 
ton, and on iron floors four and a half tbs. per ton. 
There would be additional resistance from the air, 
which would increase as the square of the speed; but 
this would be less on planes than on rails, because side 
winds, by pressing the wheels towards the leeward 





rails, cause them to roll on unequal diameters—an effect 
ap cannot occur on planes. ‘The head resistance may 

e lessened by making the carriage sides smooth and 
their ends round or elliptic; and, considering the ex- 
emption from the effects of side winds, I think that 
steam carriages will have much less resistance from the 
air; and that the combined resistances while running 
will not exceed a quarter of the resistance on rails. 

On stone tracks the resistance is twelve and a half tbs. 
per ton. I believe it would be the same on the best 

avement—or stone floors—in Florence and Naples. 

here might be a slight increase of resistance due to an 
increase of speed; but this could be prevented by india- 
rubber tires an inch thick. I may say, then that on an 
old-fashioned stone-floored road, such as the Romans 
used 2,400 years ago, steam can run with two-thirds the 
power it requires on iron rails, at the speed necessary to 
economize the time and money of city passengers. 

I might go further and show that ona well-rolled 
macadam road, a steam carriage, in consequence of its 
lightness, could carry passengears with less power than 
1s expended on rails; Mr. Brydges Adams has said this 
years ago. But such expositions are not wanted when 
we treat of city traffic, for which iron isthe best and 
cheapest road material. 

Another cause of diminished resistance on plane roads 
is that carriages run through, or partly through, without 
stops, whereas railway trains must stop every half mile. 
Let us suppose that the maximum speed is thirty miles 
an hour. This contains power enough to lift the train 
thirty and a quarter feet high; and this power is ex- 
hausted in wearing out brakes and wheels exery half- 
mile, instead of driving the train more than three-quar- 
ters of a mile at full speed, as it would do were there no 
stop. At this rate, if twenty tbs. of fuel per mile will 
run a through train, about fifty ths. will be required for 
a way train that stops every half-mile.-—American Arti- 
san 








An Enormous Steel Castine. 





There was cast, on Tuesday, with the most complete 
success, at Messrs. Thomas Firth & Sons’ works, Shef- 
field, one of the largest blocks of steel ever cast in this 
country. It is intended, we believe, to form the shaft of 
the screw of the Doublin Steam Packet Company’s ves- 
sel, ‘“ Munster ;” is about fifteen feet in length by nearly 
four feet in diameter, and weighs over fifteen tons. 
For some days most elaborate preparations for the oper- 
ation had been made; and the weather on Tuesday 
morning was anxiously watched, as, had it rained, the 
operation must have been postponed. Crucible steel 
slone being used, the pots had to be brought from all 
quarters of the works, and rain would of course have 
tended to cause inequalities in the metal. The work of 
melting the steel commenced about eight o'clock, in no 
fewer than five hundred and forty-four crucibles—each 
containing sixty-four pounds—the total quantity thus 
being 34,816 pounds, or fifteen tons, three-quarters, twelve 
pounds. About half past twelve o'clock the work of 
casting commenced, and was a complete mechanical as 
well as scientific triumph. 

With 544 crucibles to empty into one mould, the dif- 
ficulty of procuring a steady flow of metal at an equal 
temperature was, as may be imagined, very great; but 
so admirable were the arrangements, and so enthusiastic 
was the interest which the workmen individually took 
in the process, that in half an hour it was triumphantly 
accomplished, without the slightest flaw or accident. 
The scene was a striking illustration of the order and 
method which should ever prevail ina large establish- 
ment. The motto of those in charge was, evidently, yy 

lace for every man, and every man in his place.”  8i- 
ently, and almost noiselessly, the stream of workmen 
approached with the crucibles, and as silently retired in 
the opposite direction when the mould had received the 
appointed quantity of molten metal, tiJl one could not 
resist the idea that he saw before him the results of mili- 
tary training. No battalion of French or Prussians 
could have performed their dangerous and fatiguing task 
with more steadiness, precision and care; and we be- 
lieve Mr. Firth, who was himself present superintend- 
ing the work, expressed his extreme satisfaction with 
the splendid manner in which the workmen had done 
their duty. Nota single crucible was upset; not a sin- 
gle flaw occurred in the metal; not a single hitch occur- 
red in the order of time in which every crucible re- 
quired to be emptied. 

We do not know whether the rules of Norfolk Works 
permit those of the public who may be interested in 
such triumphs of engineering skill—for they are really 
entitled to such a designation—to pay them a visit; but 
we are certain there are many who would be much 
gratified by witnessing such a magnificent casting. De- 
scending to the subterranean part of the workshop, 
where the iron mould stood free, the effect was grand in 
the extreme. The mould, which was about four feet in 
diameter, had, of course, been heated by the steam to a 
brilliant white, and the mighty mass of glowing metal, 
in such a strange and cavernous place, looked in very 
truth like “a pillar of pandemonium.” A popular idea 
of the magnitude of the casting may be realized, when 
we state that, some ten or twelve years ago, the correct 
casting of an ingot of fifteen cwt. of crucible steel was 
considered as great a triumph as that of fifteen tons on 
Tuesday now is! The weight of an ordinary crucible 
steel ingot is only about forty-five pounds, between 
which and fifteen tons there is a slight difference. There 
were nearly 300 men engaged in the work of casting.— 
Sheffield Telegraph. 
































—Mr. W. 8. Spiers, for the past. five years Superin- 
tendent of an extensive railroad ticket printing estab- 
lishment in Buffalo, has lately become a partner in the 
ticket printing firm of W. 8. Spiers & Company, of At- 
lanta, Georgia. The Buffalo Commercial Advertiser says 
that, in the matter of ticket printing, “ Atlanta is to the 
“South what Chicago is to the West.” 
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Editorial Announcements. 





Correspondence.— We cordially invite the co-operation of the 
Railroad Public in affording us the material for a thorough 
and worthy Railroad paper. Railroad news, annual reports, 
notices of appointments, resignations, etc., and information 
concerning improvements will be gratefully received. We make 
it our business to inform the public concerning the progress of 
new lines, and are always glad to receive news of them. 


Articles.— We desire articles relating to railroads, and, if 
acceptable, will pay liberally for them. Articles concerning 
railroad management, engineering, rolling stock and machinery, 
by men practically acquainted with these subjects, are especially 
desired. 


Inventions.— Those who wish to make their inventions known to 
railroad men can have them fully described in the RAILROAD 
Gazerts, if not previously published, FREE OF CHARGE. 
They are invited to send us drawings or models and specifica- 
tions. When engravings are necessary the inventor is expected 
to furnish his own engravings or to pay for them. 


tay” Our Prospectus and Business Notices will be found 
on the last page. 
—EEEwee 


Mu. M.N. Forney, whom many of our readers will re- 
member as a mechanical engineer of ability and reputa- 
tion, formerly connected with the Illinois Central locomo- 
tive works and gther manufacturing establishments, 
has been engaged as associate editor of the RamRoap 
GazurtE. Mr. Forney will have especial charge 
of matters relating to engineering and mechanics. In 
the course of the year he will visit railroad shops and 
manufactories in many different parts of the country, to 
confer with engineers and mechanics, observe new struc- 
tures, machines and processes, and procure informa- 
tion which will be valuable to railroad men. We es- 
pecially commend him to those whom he may visit. 

Mr. Forncy’s office is at Room 7, No. 72 Broadway, 
New York. 








PROGRESS IN RAILROAD MECHANICS. 





The experience of the past in advance of which me- 
chanical science and construction has amply shown that 
great and strongly marked steps forward come only at 
quite long intervals and that the years intervening be- 
tween these successive steps are filled up by the slow and 
painstaking development of the details of the machine 
or process which may thus have been specially pushed 
forward. 

It often occurs, too, that such a step in one process or 
method leads to equally noticeable movements in others 
dependent more or less upon the the first. The grad- 
ual perfecting of the screw propeller for steam ships fur- 
nishes an illustration of this principle, for, as soon as the 
fact was actually established that a screw would drive a 
vessel, many minds were turned to the problem of dis- 
covering the best form, not only of screw, but of vessel 
and of engine in connection with which it should be 








used. The progress which has been made in this work- 


pleasant journey. The trip mentioned will be made 


ing out and perfecting of the principles and details of | somewhat leisurely, affording an opportunity to visit 


this adaptation of the screw has perhaps its best illus- 
tration in the fact that one of the finest and latest built 
side-wheel ships has been found unable to maintain itself, 
commercially, in comparison with the screw ships of the 
same line, and it has recently been transformed into a 
screw steamer. 

The railroad system of works and machinery, nearly 
the world over, is another instance of the gradual pro- 
gress toward perfection which all such works undergo, 
while waiting for some marked advancement, and in 
which it may with truth be said that in point of newly 
developed principles we are little in advance of the very 
pioneers of railroads. The multitubular boiler with an 
internal fire box, the use of the exhaust steam for induc- 
ing draft through the fire, the smooth tread driving 
wheels, and a steam pressure vastly above that in com- 
mon use in their boilers were all adapted to the locomo- 
tive by its earliest constructors; and we of later years 
have hardly progressed beyond them, save as our gradu- 
ally improved machinery has enabled us, with its skilled 
attendants, to make of larger size and at less cost those 
parts which at the first were made only with serious 
difficulty. 

The fact that stcel is by far the best material for loco- 
motive fire-boxes seems to have been established almost 
all at once, and now steel makers are striving to bring 
up the details of their manufacture or that such steel, 
called for so suddenly, may be made at the lowest _possi- 
ble cost. 

The introduction of seamless tubes, although dating 
many years back, was in its time another illustration of 
this general law, and it relieved builders from many 
petty difficulties. 

Such instances of important sudden advance are much 
more numerous in respect of the lesser details of railroad 
practice than of general form and efficiency ; and in this 
last particular it is hard to say what changes may.be 
looked for with the most confidence. 

It is certainly safe to say that a reduction of dead 
weight in all parts of the rolling stock of our roads, 
and still more of the load on each pair of 
the wheels of our locomotives, would do more to ad- 
vance the credit side of railroad accounts then any other 
thing beside, and experience would seem to indicate that 
only by means of some radical step or advance the need- 
ed improvement will soonr or later come, to the sur- 
prise of everyone bringing the help needed, to lift the 
burden which has long rested on all our roads, and upon 
some with a well nigh crushing weight. 

One very important step in this special direction is 
the quite promising introduction of the Fairlie locomo- 
tive in which, within the cubical space that for any as- 
sumed gauge an engine can occupy to good advantage, 
a sufficient weight can be concentrated to insure the 
handling promptly of trains nearly or quite twice as 
heavy as can now be commonly drawn, and in which this 
weight is so distributed on six pairs of wheels that the 
destructive blows dealt upon the joints of the rails are 
greatly lessened in intensity, andj the reflex strain upon 
the wheels, springs and other parts of the engine is 
equally reduced. 

The use of steel does not seem as yet to have caused 
any material reduction of the dead weight that must be 
hauled in every train. The chief good it has accom- 
plished has been to insure greater safety of working in 
those parts for which it has been used, with but slight 
decrease of their size and consequent weight. The use 
of iron in freight cars has given no favorable result in a 
reduction of weight as they ‘have been designed hereto- 
fore, and in just what form they will be made in the fu- 
ture is a problem of no small interest and importance. 
Whether anything would be gained by some radical 
change of form, as adapted to some particular use or 
class of freight, is one of the questions that some one 
doubtless will solve suddenly some day, and many will 
then wonder that it never had been solved before. 

Thus illustrations of this general law might be multi- 
plied, not only in railroad matters, but also in many oth- 
er branches of technical science; but the fact that great 
inventions come rarely, and it falls to most men only to 
work up and work out details of that which others have 
originated, should never be allowed to deter any one 
from that careful observation and attentive research 
which have almost invariably characterized the men 
at whose hands the great inventions of past years have 
been brought to the notice of the world. 


The General Ticket Agents’ Excursion. « 











It is announced that the excursion party of general 
freight, ticket and passenger agents will leave Omaha 
for San Francisco on Tuesday the 10th inst. It is prob- 
able that most of the roads of the country will be repre- 
sented, and there is every reason to anticipate a very 


| 





places of intercst. Coming castward the party will be 
taken by a fast train which will bring them to Chicago 
on the 27th inst., in time for the General Ticket Agents 
Convention, which will be held the next day. 








St. 


In an article on the opening of the Kansas Pacific 
Railway to Denver, the Chicago Tribune says that the 
new road will be a great convenience to St. Louis, and 
that “it shortens the distance between that city and San 
Francisco.” The distance from St. Louis to San Fran- 
cisco is 72 miles greater by Kansas City and the Kansas 
Pacific than by Omaha and the Union Pacific. Moreover 
St. Louis has never lacked a short route to the Union 
Pacific. Its connection is made, it is true, over the lines 
of several different companies, but a through passenger 
train kas run between St. Louis and Council Bluffs for 
many months, passing on the North Missouri Railroad 
to Macon, the Hannibal & St. Joseph to St. Joseph, and 
the Kansas City, St. Joseph & Council Bluffs (lately the 
St. Joseph & Council Bluffs) to Council Bluffs. This 
route is but 487 miles long, which is shorter by 53 miles 
than the shortest route between Chicago and Council 
Bluffs. It is true that there are several trains daily from 
Chicago to Council Bluffs, and but one from St. Louis; 
but we believe that St Louis has accommodations for all 
passengers. It has few trains because it has few passen- 
gers, and not few passengers because it has few trains. 

But the Kansas Pacific does afford a better route be- 
tween St. Louis and Colorado. To Denver the distance 
from St. Louis by the Kansas Pacific is 902 miles. By 
Omaha and the Union and Denver Pacific roads the dis- 
tance between these places is 1,069 miles. The distance 
from Chicago to Denver is 1,114 miles by Omaha and 
1,128 miles by Kansas City. So far as distance is con- 
cerned, therefore, St. Louis has now a considerable ad- 
vantage over Chicago. But as Chicago, so far, has been 
able to secure the largest part af the trade of Kansas, 
though the distance to St. Louis is less by three sev- 
enths, it will hardly give up its Colorado trade because 
St. Louis is nearer by one-fifth. 


Louis and The Kansas Pacific. 











The Chicago & Northwestern Report. 





The annual report, which we present in this number 
of the RAILROAD GAZETTE, was received so late that 
we are unable to do more than barely call attention to it 
in our editorial dolumns.’ Doubtless nothing more will 
be needed, for the interest taken in the report by 
all railroad men will be so general that they 
are sure to read it for themselves so soon as 
they have learned where they can find it. The 
large falling off in earnings of more than ten per cent. is 
due to the decrease of business on the Wisconsin Divi- 
sion occasioned by light crops, poor prices, and the di- 
version of business to Milwaukee, and to the cessation 
of the movement of material over the Chicago & Coun- 
cil Bluffs line, owing to the completion of that road. 
The operating expenses on the Wisconsin and Iowa di- 
visions amounted to nearly three-fourths of the gross 
earnings. With the strictly economical policy now en- 
forced and the large business probable the current year, 
the next report will doubtless give a much more satisfac- 
tory exhibit. 

But the earnings of the last year make a bad showing 
only when compared with those of the previous year. 
They were a little larger than those of the year 1867-68, 
and were exceeded only once in the history of the road. 








The Kansas Pacific Excursion. 





A large excursion party, including prominent railroad 
officers and journalists, left St. Louis last Tuesday for a 
trip over the newly completed Kansas Pacific Railway. 
A party from Chicago went by the Chicago & Alton 
Railroad to St. Louis in the new Pullman commissary 
car “Gem,” which has just been built at the Chicago & 
Northwestern shops, in this city, by Hugh Grey, the 
Master Car Builder. C. N. Pratt, the Chicago agent 0 
the North Missouri, and A. B. Pullman, of the Palace 
Car Company, had charge of the party. The train from 
St. Louis consisted of ten Pullman cars, the sleeping cars 
“Cheyenne,” “Dexter,” “Wayne,” “Ogden,” and “Hanni- 
bal,” the commissary cars “Gem,” “Ruby,” and “St. 
James,” a smoking car with wine room and hair-dress- 
ing saloon, and a baggage car. 








—A party of sixty ladies and gentleman sat down to 4 
banquet at the Southern hotel in St. Louis on the eve- 
ning of the 30th ult., on which occasion Henry Roberts, 
General Agent of the Rockford, Rock Island & St. Louis 
Railroad on behalf of the officers of the road and friends 
present and absent, presented to E. Sweet, Jr., their 
Chief Engineer, a valuable Jurgenson watch and chain 
worth $500. 
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Ghicago Railroad Mlews. 


Pittsburgh, Cincinnati & St. Louis. 

The success of the fast train running over this and the 
Pennsylvania road to New York in twenty-seven hours is 
one of the most remarkable features of this season’s busi- 
ness. When we consider that nearly 90 miles of the run had 
to be made over the Camden & Amboy’s line, which could 
not be induced to run much more than twenty miles an hour, 
and moreover, that the 355 miles between Pittsburgh and 
Philadelphia have very heavy grades, this time seems really 
wonderful. Yet it has been maintained with the utmost regu- 
larity and scarcely a failure to make time for more than three 
months, and has been as safe as any train on the line, no ac- 
cident worth mentioning having occurred. Moreover, it has 
become so popular that it is usually crowded. Four cars the 
other day brought to this city 181 passengers, and the train 
is almost always full and often crowded. Certainly the roads 
of this line have satisiuctorily demonstrated their ability to 
make fast time. 








Chicago & Northwestern. 

The Baraboo Air Line has been located from Madison as far 
as Lodi, about twenty miles northwest. It passes along the 
east side of Fourth Lake. A new line will be constructed for 
two or three miles south of Madison, giving the road an in- 
dependent entrance into that city. Heretofore it has formed 
a junction with the Prairie du Chien line of the Milwaukee & 
St. Paul road about a mile from the city, and entered the 
town on their track. A large amount of grading will be 
completed this season and perhaps some tracklaying. 

The revival of business on this road is most satisfactory. 
The earnings for August show an increase of about $200,000 
over those for the same month last year, and this increase 
more than counterbalances the decrease for the other two 
months of the fiscal year. Wlth the large crops of the past 
harvest, the fair prices offering, and the general prosperity 
of the country, it is quite possible that the earnings of the 
current year may equal those of 1868-69, when nearly a mil- 
lion was received for hauling material for the Union Pacific 
Railroad. 

The Winona and St. Peter Railroad was completed to both 
Mankato and St. Peter this week, and this line has now 145 
miles of road through one of the most productive wheat 
countries on the globe, most of whose exports it will deliver 
to the Northwestern. An extension of this road will be 
made to New Ulm, whether from Mankato or St. Peter is not 
yet determined. This extension may be commenced this 
fall. 





Chicago & Alton. 

The Louisiana connection has been finally located to White- 
hall, which is nearly due east of Louisiana. The contract for 
constructing this line has been let to Messrs. Shepherd & Co., 
who are bound to complete it by the 1st of March next. This 
firm constructed the line from Dwight to Streator. 





Illinois Central. 

The company will probably take possession of the Iowa 
Falls & Sioux City Railroad, between Fort Dodge and Sioux 
City and have trains running through from Dubuque to Sioux 
City before the end of this month. This completes the com- 
pany’s Iowa lines. But it is hoping to make the Cedar Falls 
& Minnesota Branch more profitable by an extension through 
Minnesota from the present terminus of that line at the 
State line northward to St. Paul, thus rendering it independ- 
ent of the Milwaukee & St. Paul, and giving it a share of the 
traffic of a very productive wheat country, already well set- 
tled and cultivated. Engineers have examined the route from 
Mona through Mantorville and Cannon Falls to St. Paul and 
find it in every way promising. Towns on the line are offer- 
ing aid liberally, and it is not impossible that the Illinois 
Central will have a line to St. Paul before the end of next 
year. 

At the other extremity of their line in Southern Dlinois, a 
valuable connection will soon be acquired by the completion 
of the Belleville & Southern Illinois Railroad to Duquoin, thus 
opening a very direct route between St. Louis and Cairo. 
This road will probably be completed by the 1st of October. 

The company’s business, especially in freights to Chicago, 
is now very large, as grain, both corn and wheat, is coming 
forward freely. 





Fearful and Wonderful. 

The third and last wonderful game of base-call of these 
now famous clubs will be played this afternoon at Sharp- 
shooters’ park on the Pittsburgh, Cincinnati & St. Louis 
Railway, sixteen miles south of the city. The trains will 
leave at one o’clock, and accommodations will be provided 
for ladies, who are expected to be present in numbers to 
adorn the grounds and inspire the players. The cards of in- 
vitation issued for this game are unique. Two players are 
represented, one proportioned like Don Quixote and the 
other like Falstaff, (both of whom can be recognized by 
those familiar with the faces and figures—especially the 
figures—of the railroad men on Clark street). Between them 
is a huge red ball, considerably higher than either of the 
players. 





Personal. 

Charles B. Foster has been appointed Ticket Agent of the 
Chicago, Burlington & Quincy Railroad at the Central Depot 
in this city. Mr. Foster has been for nearly five years em- 
ployed in the ticket office of the Michigan Central Railroad 


trustworthy and deserving man, whom every one is glad to 
see promoted. Mr. H. W. Hubbell, whom Mr. Foster suc- 
ceeds, is aow dangerously sick with a pulmonary disease at 
his home in Aurora. He had held the position but a few 
weeks when compelled to retire. Weare glad to hear that 
his condition, for some days, has been improving. 


D. W. Hitchcock, long agent of the Burlington & Missouri 
River Railroad at Omaha, and since last spring agent of the 
Chicago, Burlington & Omaha line on the Pacific coast, with 
headquarters at San Francisco, was in the city last week, but 
started for the West on Wednesday. 


Mr. W. C. Cleland, the General Western Passenger Agent 
of the Pittsburgh, Fort Wayne & Chicago Railway (and one 
of the most efficient in the profession), left Chicago for the 
Pacific coast yesterday, to look after the business of his line. 
He will probably be absent about three weeks. 





Freight Rates. 

There has been no change on rates westward since last 
weck, when first-class was made $1 from New York to Chica- 
go. But several changes have been made in eastward bound 
rates, all upwards. The last tariff we have obtained gives 
the rate at just about the ordinary fall and spring standard. 
It is $1.60 on first-class, $1.25 on second-class, 85 cents on 
third-class, and 50 cents on fourth-class and grain in bulk. 
Rates to Boston are ten cents more on first and second classes 
and five cents more on the other classes. 

These rates will probably be maintained if rates by lake are 
kept firm; but if the vessel rates drop, we may expect rail 
rates io follow suit. We believe that there is a quite satis- 
factory movement eastward at the increased rates. 





Live Stock to the West. 

We do not often have such instances to notice, but this 
week a movement has commenced which we must chronicle. 
In the baggage car of an express which left Chicago for 
Council Bluffs on the Chicago & Northwestern Railway one 
day last week, there were eleven dogs. Six of these belonged 
to a party of railroad officers who were going to hunt prairie 
chickens in Western Iowa. Two of them were shipped to 
San Francisco, one to Japan, and two to Australia. The five 
last named came from England, we believe, and are for the 
use of English sportsmen on and beyond the Pacific. 








NEW PUBLICATIONS. 


The St, Louis Journal of Commerce which comes to us in 
place of the St. Lous Journal of Commerce and Mississippi 
' Valley Review is so transformed in appearance that its best 
friends would not know it. However valuable the old paper, 
it could not be called beautiful. Indeed, we think we are 
justified in saying that as a specimen of typography it was 
simply atrocious. But itis now as much distinguished for 
beauty as it formerly was for ugliness. It has thirty-two 
quarto pages, a little smaller than those of the RAILROAD 
GAZETTE, printed most beautifully on fine and heavy paper, 
so that it has scarcely any superior in appearance among 
American journals, being quite as handsome as (and very 
like) our beautiful Chicago quarto monthlies, of which the 
American Builder and the Spectator are examples. 

The new paper in its contents is much like the old one, 
having a variety of articles on commercial and economical 
subjects, and a great deal of commercial, manufacturing 
and railroad news. It pays especial attention to manufac- 
tures, and devotes a large part of its space to the advo- 
cacy of the doctrines of protection. This journal is published 
weekly in St. Louis by Wolcott & Marmakuke at $5 per 
year. 

The Telegrapher, a journal ‘‘devoted to the interests of the 
telegraphic fraternity’? entered upon its seventh volume with 
the last number, and at the same time appeared adorned 
with a new and handsome dress. Mr. Frank L. Pierce, a well 
known electrician and telegrapher is attached to the paper as 
associate editor, and altogether it promises to be even better 
in the future than it has been in the past as a repertory of 
news and information relating to the science and art of tele- 
graphing. 








Accidents of the Workshops. 


On this snbject Mr. Frederick J. M. Butt writes to the 
English Mechanic as follows: 


As the British and Foreign Mechanic is now amalga- 
mated with the ENeLisH Mecnanic I send you the con- 
tinuation of this subject, which was commenced in the 
first named journal on July 2, p. 342. It may be as well 
to give a short resume of the contents of the previous 
part. The mechanic, always in the midst of moving 
machinery, or ——s scaffolding many feet from the 
ground, is continually liable to accidents, and a knowl- 
edge of what to do, and what not to do, will be found of 
very great use. In the first place, where the accident is 
apparently serious, the clothes of the injured man should 
be loosened, and he should be laid on a door, or shutter, 
oraplank. An attempt should be made to discover 
whether any bones are broken, and if there is profuse 
bleeding it should be arrested immediately. Where there 
is a cut or gash, if the blood is scarlet and comes in 
throhs or jumps we know that it is arterial blood, 7. e, 
comes from the heart; bleeding of this kind is stopped 
by tying a ligature (a narrow strip of linen) between the 
wound and the heart. But if the vital fluid is of a dark 
color, and flows steadily in a stream, it is venous blood, 
and is going back to the heart; in this case the ligature 
should be tied or pressure applied between the extremi- 
ty of the limb and the wound. After the wound has 
been well washed, a compress of pyramidal form made 
of linen rags or lint should be applied, apex downwards, 


plying the bandage it should be saturated with water, 

or a little simple ointment placed on the part next the 

wound. If the gash islong a stitch or two should be 

passed through the edges with a bent needle and silk,— 

each stitch tied separately. If the bleeding of the ar- 

tery be stopped by the pressure of the finger or the 

ligature, the compress may be dispensed with, and a 

piece of lint folded three or four times placed over the 

wound and bound down with a bandage. If the wound 

is of such a nature that pressure will n.¢ arrest bleeding, 

especially where one or more of the *arteries of some 

magnitude have been severed, more forcible means must 

in these cases be applied; the offendiug artery must be 

sought for, and when found drawn out by means of what 

is called a tenaculum, which resembles a shoemaker’s 

sewing awl; when this is not at hand a large pin bent, 

or a pair of tweezers with fine points; may be used. 

When the artery is pulled forward it should be tied with 

some thread two or three times double, and if there are 

others they should be treated in a similar manner. It 
must be observed that the extremity of the divided 

artery nearest the heart should be secured. After the 
blood vessels have been tied the wound should be wash- 
ed, if caused by an instrument covered with foreign 
matter, or it not it is always well tocleanse it; but allow 
as little water as possible to enter the opening, for it has 
a tendency to swell the flesh and increase the gaping, 
especially if warm water is used. Any piece of glass or 
dirt may be removed by a dry sponge. hen cleansed 
the edges are to be brought together with a few stitches 
or adhesive plaster, and a bandage bound round in the 
ordinary way. This should be removed daily to see 
whether the wound is inclined to slough or discharge 
matter; when such is the case what is called the “water 
dressing” should be resorted to—this is merely the band- 
age or rag covering the part to be saturated with water. 
Insome cases “proud flesh” may form; then,asin sloughing, 
a little nitrate of mercury ointment may be applied. It is 
best, on the whole, not to meddle with the dressing wound 
more than to keep it clean, which is a great thing, for it 
must be borne in mind that the best healing doctor in 
the world is nature, she can and does perform what no 
human being can or ever will, and the surgeon’s motto 
is to assist and not interfere or interrupt nature. When 
it is found that the edges have adhered to each other the 
stitches may be removed, also the bandage, and a little 
simple ointment applied on some lint or linen rag, which 
will prevent the part being injured by dust and other ir- 
ritating matter, and assist in healing the wound by ex- 
cluding the air. The cause of wounds being irritated 
and prevented from healing through not being excluded 
from the air is from the fact that the atmosphere is im- 
pregnated by millions of minute invisible animalcula 
which is so elaborately explained in Professor Tyndall's 
lecture on “ Dust,” which I should advise all my readers 
toobtain. This savant has demonstrated beyond all rea- 
sonable doubt that were it possible for all the air we 
breathe to pass through a filter of cotton wool before 
entering our iungs that life would be prolonged many 
years. Inproof of this observe the advanced age to 
which farm laborers live to what those do who are living 
in the foul air of our great cities. But I am going from 
my subject, though I could write many pages on what I 
have just alluded to, but it would be turning from the 
path upon which I have set out. 

Other means are to be adopted when the hemorrhage 
is obstinate, such as the application of ice or very cold 
watcr to the part. Cold is one of the best stiptics we 
have, and seldom fails to do good; it not only contracts 
the gaping mouths of the arteries but also those of the 
wounds, thereby arresting bleeding. The ice can be ap- 
plied directly to the wound, if clean, or be wrapped in 
flannel or a piece of linen rag, and on the cessation of 
the flow the wound bandaged as before directed. 

Cases have been known where the artery has only been 
partially severed ; in such instances contraction is impos- 
sible; therefore it is necessary to complete the division 
with a lancet. This should be left for a medical man to 
do, for it isan operation that requires a knowledge of 
the venal and arterial system. It should on no account 
be attempted by a novice, unless medical aid is unpro- 
curable, and this appears the last resource to save the 
persons life by stopping the bleeding. This is founded 
on the known tendency of arteries to self-contract on 
division. The danger in this operation is that an inex- 

erienced hand may, instead of completing the division 
in the already wounded vessel, injure others in the act, 
and so, in trying to do good, do a great deal of harm 
and make matters worse than before. The safest an 
surest mode of arresting hemmorage, when the wound 
is of some magnitude, is by tying the blood-vessels ; this, 
when effectually done, is unsurpassed by any other 
means relating to external bleeding. It should be borne 
in mind that all the arteries must be secured, else bleed- 
ing may proceed after bandaging, and the patient uncon- 
ciously lose an alarming amount of blood. 














—We announce elsewhere that the St. Louis, Vandalia 
& Terre Haute Railroad is now operated by the Terre 
Haute & Indianapolis Company, and give therewith the 
the general officers of the line. All these are old officers 
ofthe roads mentioned, with the exception of Mr. 
Nathan Stevens, who for a year and a half past has held 
the position of General Western Freight Agent of the 
Pittsburgh, Cincinnati & St. Louis Railway (Pan Handle 
route) in Chicago, previous to which he was for a num- 
ber of years identified with the Pennsylvania Railroad 
interests in St. Louis. He is therefore no stranger to 
the field into which he is again called to work. 








—-It is reported that the Georgia Legislature on Mon- 
day and Tuesday last voted to railroad corporations 
State lands valued at nearly $85,000,000. But as this 
sum would probably buy nearly half the land of the 
State at the market price, we presume that this is an 








in this city, under Mr. Wentworth, and is a very capable, 


and bound firmly around with a bandage. Before ap- 


overvaluation. 







































































































































































540 


THE RAILROAD GAZETTE. 


[Szpr. 3, 1870. 








CHICAGO & NORTHWESTERN RAILWAY. 





Annual Report for the Year Ending May 31, 1870. 


PRESIDENT’S REPORT. 


The following inthe report (with some omissions) of 
John F. Tracy, the President of the company. 





The following report of the general affairs and con- 
dition of the Northwestern Railway Company, and the 
earnings and expenses for the eleventh fiscal year, end- 
ing on the 31st of May, 1870, has been prepared from 
the books and accounts of the company, and is respect- 
fully submitted to the stockholders : 

The gross earnings realized from all sources were :— 


From Passengers. .....ccrcor cocccccccece $3,799,257 80 
0" FROM scev0e scceseatscs wcbawesan 8,187,597 10 
6 EEXPPesB....cccccccscccecceces oes 256,677 84 
66 TRREIB, . oc. ca sccceces ec eseccces os 173,306 40 


+6 Miscellaneous... ....ccccscccce coos 118,589 07 


—— --—— $12,535,428 21 
The operating expenses and taxes for the 
year were as follows: 
Operating expenses, (60 68-100 per cent. of 
varaiage) b ecaeiee Odell pice tain SS $7,606,631 51 
United States, State, county and town 
taxes, (3 25-100 per cent. of earnings). 406,685 83 





8,018,317 34 


Amount of earnings, less operating expenses and 
OOD, WROG oko soca neen ised caecncnsmriecnéd: secrcecns $4,522,110 87 
Deduct the following items chargeable to the year’s 

business, viz: 


Interest on Funded debt......... eoecees $1,111,995 50 
Interest and exchange...........s...008 5,747 29 
Sinking funds on bonds.......... ances 45,120 70 
Dividends on Chicago & Milwaukee Rail- 
| SSS a errr 1,698 60 
Rent of leased roads inIowa........ ... 1,043,692 24 
——-—__ 2,208,253 63 
Leaving net income forthe year..............+.e.-06 $2,313,857 24 


The disposition of this amount is shown in the follow- 
ing statement of accounts: 
INCOME ACCOUNT. 
Amount to credit of income account, May 31st, 1869... $1,914,655 50 








Net earnings, for year ending May 3ist, 1870........... 2,313,857 24 
$4,228,512 74 
From which deduct 
DIVIDENDS 
as follows: 
Dividend of 5 ag cent., free of tax, on 
preferred stock, paid June, 1869........ $900,510 00 
Dividend of 5 per-cent., free of tax, on 
common stock, paid June, 1O0B...0...... 732,445 00 
Dividend of 5 per cent., less tax, on pre- 
ferred stock, paid Dec., 1869........... 930,458 50 
Dividend of 4 per cent., less tax, on com- 
mon stock, paid Dec., 1869......... ... 556,700 00 
Government tax on dividends........... 180,266 05 
$3,300,379 55 
Also, dividend of 2 per cent., less tax on 
»referred stock, for the half year end- 
ng May 81, 1870.......... ssavemecnene 386,608 90 
—————_ 38,687,088 45 


Balance to the credit of income account, May 31,1870, $541,424 29 
The dividends declared from the earnings of the year 
will be seen toamount to seven per cent. on the preferred 
and four per cent. on the common stock, leaving a sur- 
plus of $541,424 29 at the close of the year, as repre- 
sented in the general balance sheet published herewith. 


FUNDED DEBT. 
There has been a reduction in the various classes of 
bonded debt amounting to the sum of $2,142,500. 


Total amount of bonded debt, May 31, 1869........... $17,290,400 00 
” = s wae ll Sl ee 15,147,900 00 
DUST ONOG sv ccccccscccsceccconcccccccscessecescee +. $2,142,500 00 


The whole amount of bonds retired during the year 
was $3,059,500, and the amount of bonds romelk $917,000. 
CAPITAL STOCK. 

The capital stock of both classes, on the 81st of May, 
1870, was $35,046,922.82, including the amount of 
$1,500,000 of preferred stock authorized to be issued by 
the Board of Directors of the preceding year, to wit, on 
the 26th of May, 1869, as stated ,and explained in the 
last annual report. 


‘The account of common stock stands at ............. $14,676,629 40 
= “ ‘* preferred ‘* lal y 7 eee ne 20,370,293 42 





UN a Oy BO einen 4488s ccdanarcacnns inoauee $35,' 46,922 82 
I, Se BN NE Abdo nes cendineceescacsdss acs 31,249,259 03 
Increase..... Perce eee eee Knsebabeebawehenensekane $3,797,663 79 


Preferred stock issued (as above stated) July Ist, 1869, 
pursuant to resolution of the Board of 26th May, 1869 $1,500,000 00 
Preferred stock issued for consolidated bonds converted 2,105,.00 (0 


as “ 


* Peninsula bas ” 77,500 Ou 
= ~ “Chicago & Milwaukee Rail- 
way stock exchanged 12,580 00 
“e “ * ** settlement of old claims 16,260 00 
‘Common * “ * Beloit & Madison stock ex- 
ee eeeeee 2,360 00 
we * *  * Peninsula bonds converted. 77,500 00 
“ - “ settlements and adjustments 
of old accounts........... 6,4°3 79 


$3,797,663 79 
The total of bonds and stock outstanding is as fol- 
lows, viz: 







Amount of bonds............ itintheteenenaystan .-. $15,692,1°0 00 
wis common stock . 14,676,629 40 
“ NNN GUO eciiiiics, caccensceseceess 20,870,293 42 





$50,739,032 82 


The convertible privilege attached to the consolidated 
sinking fund bonds was largely availed of up to the first 
of May last, at which time it expired by its own limita- 
tion, on all outstanding bonds of this issue. 

Payments were made during the year of 10 per cent. 
equipment bonds, to the extent of $550,000, leaving a 
balance of ae - these bonds to be retired at ma- 
turity in three equal semi-annual payments, expirin 
November ist, 1871. ™ piace: 

The effect of these payments is to release from the 
operation of the equipment mortgage a large and valu- 
able equipment of engines and cars, which have been 
fully maintained, now held under the trust deed, costing 
$2,750,000, and to revest the same under the lien of other 
existing mortgages, thereby adding to their value, and 


especially enhancing the security of the consolidated 
sinking fund bonds. 

The decrease in net earnings from those of the previ- 
ous year amounted to $1,252,213.02, a large share of 
which was immediately due to the unexpected falling off 
in business which attended and followed the period of 
the harvest of 1869. During the months of August, 
September and October of that year, the decrease 
amounted to $614,059.63, or to nearly one-half of the 
entire net losses of the fiscal year. 

The decline in the prices of grain, consequent upon 
the limited demand at the seaboard for consumption and 
export, and the general disturbauce of business through- 
out the country resulting from unsettled values of all 
kinds of merchandise, the violent fluctuations in gold in 
September last, and the depressed condition of trade, 
effectually checked those commercial operations which 
ordinarily give activity and abundance to the shipments 
of grain and other products along our lines before the 
close of navigation. 

The effect of this state of things was felt far into the 
winter and spring, during which time the company 
sought to encourage shipments by ora | lower rates 
for freight, and as a consequence received less revenue 
from the same amount of business than accrued from the 
business of a corresponding period in the preceding 
year. 

Added to these conditions—which to a greater or less 
degree affected the earnings of all the lines, and in many 
instances augmented the cost of operating, by the pre- 
parations which were made for business that was not 
realized, and by increase and unstable prices of supplies 
—there were other and exceptional causes which are re- 
ferred to in detailin the General Superintendent’s re- 
port, published herewith, that particularly affected the 
earnings of the respective divisions of the road. 

The business of the Milwaukee and Madison divisions 
showed but little change—there being a slight increase 
in the number of passengers, and a decline of less than 
three per cent. in gross earnings on the Milwaukee Divi- 
sion; and a loss on freight and passengers, amounting to 
$10,168.48 for the year, on the Madison Division. 

Compared with the previous year, there was a con- 
siderable loss in earnings, mostly from a decrease in 
freights, on the Wisconsin Division. This is partly at- 
tributable to the short crops, which afforded less trans- 
portation than was anticipated for distribution among 
competing lines, whether by rail or water: and partly to 
the increased activity of other railway lines, whose suc- 
cess more directly depended upon concentrating their 
efforts on this field of competing traffic, and in securing 
to themselves a large share of the transportation of 
Minnesota and Western Wisconsin, The completion and 
connection of our system of roads with the Winona & 
St. Peter and the LaCrosse, Trempealeau & Prescott 
railroads owned by thiscompany, will place us in a more 
favorable position to secure an increase from these 
sources in the future. 

Reference is made by the General Superintendent in 
his report to the great amount of transportation of con- 
struction materials which ceased with the completion 
of the Union Pacific railroad, causing a large decline 
in the receipts of the Galena and Iowa Divisions. 
This item of business was of course exceptional and 
temporary, and as large as it was, the belief was en- 
tertained that a sufficiently compensating business would 
spring up soon after the opening of the Pacific line to off- 
set its loss. The through business, together with 
the natural increase of local traffic, will at no distant day 
justify this view, and exceed all former earnings; but 
the early completion of three other competing lines to 


‘Council Bluffs and Omaha during the last year, at a time 


of unusual stagnation in the trade of California, hag 
divided up the through traffic as fast as it was developed, 
among the four eastern and southeastern lines now con- 
verging at Council Bluffs. This company, however, re- 
tains its legitimate share of the traffic, and with its facil- 
ities, directness, and important position, must continue 
to command its full proportion of the business. 

The Peninsula Division, occupied chiefly in the trans- 
portation of iron ore, is in a prosperous condition, and 
its business steadily increasing. The peculiarity of this 
service requiring large expenditure and outfit for earn- 
ing in a few months, during lake navigation, almost 
the entire revenues of the year, might, under, less 
favorable circumstances, justify higher rates for 
transportation than are now’ charged for it. 
Taking into account the increased wear and tear of so 
short a season, and the natural deterioration during the 
balance of the year of the large equipment excusively 
employed in this trade, it is) gratifying to know that the 
demand for Lake Superior ores assures a degree of per- 
manence to the business essential to the prosperity of 
this division. 

Sixteen miles of railroad have been constructed and 
put in operation by the Winona & St. Peter Railroad 
Company, from Waseca to Janesville, Minn., during 
the past year, making 121 miles of that road now com- 
pleted west from Winona, under the auspices and con- 
trol of this company. A further extension of about 25 
miles to Saint Peter, including a branch to Mankato, will 
be made the present season, which will open up still fur- 
ther a fine prairie country, and passing through the belt 
of the Big Woods, near the central portion of the State, 
to the Minnesota River, will intersect the Saint Paul & 
Sioux City Railroad and reach a commanding 
position, to draw from these sources, and from 
the rich, productive and older-settled counties tributary 
to the valley of the Minnesota River, a large accession 
of business. 

In connection with this work, progress has been mate 
in preparing the La Crosse, Trempealeau & Prescott 
Railroad for the rails, and it is in contemplation to com- 
plete this line the present year, from Winona to the 
Milwaukee & St. Paul Junction, near La Crosse; thus 
forming, with the Winona & St. Peter Railroad, a con- 
tinuous line, extending from St. Peter, Mankato and the 
Minnesota River Valley, at the west, to Milwaukee, 
Chicago, and theirconnections at the East. 





Since the publication of the last annual report, the 


company has brought to successful termination most im- 
portant and protracted negotiations, set on foot in 1868, 
for the modification of the terms of the lease of the Chi- 
cago, lowa & Nebraska Railroad, which embraces 81 
miles of our line, between Clinton and Cedar Rapids, in 
the State of Iowa. 

This lease, which is in perpetuity,was made by the Gale- 
na Railroad Company before consolidation, and fixed the 
amount of annual rental to be paid by the Chicago, Iowa 
& Nebraska Company at 47144 per cent. of the 
gross earnings of its road. rom limited earnings 
as a local road, paying a moderate yearly rental, the 
business has grown py Bi proportions, yielding to the 
lessors correspondingly large returns for the use of the 
property. At the same time it has been necessary to keep 
pace with the growth of business by increased equip- 
ment and material improvements, and considerable ex- 
penditures have been incurred for these purposes. With- 
in the last two years a superior and ‘substantial iron 
bridge, combining in its different sections the merits of 
the best iron bridges in the country, has been built in 
place of the old wooden structure across the east channel 
of the Mississippi River, connecting this division with 
the Illinois shore. 

In view of these facts, this company felt warranted 
in urging upon the Chicago, ion & Nebraska 
Company a concession in the terms of rental, 
as being not only equitable and necessary, but 
best calculated to promote the ultimate interests 
of both parties, and the development of additional busi- 
ness in the future. This result has been amicably at- 
tained, and a permanent reduction of the rental to 3744 
per cent. made, to take effect from and after December 
ist 1869. The saving for each year in the future will 
amount to a little more than 2344 per cent. on the rental 
required to be paid under the original lease. 

The permanent improvements, new equipment, exten- 
sive renewals and through repairs put upon the road 
during the year, and referred to in the report of the 
General Superintendent, have preserved the road and 
rolling-stock in good condition, enlarged their capacity 
for an increased business, and been ample to maintain 
the value of the property. 





SUPERINTENDENT’S REPORT. 


The following is the report of the General Superin 
tendent, George L. Dunlap, slightly condensed : 


I submit with this the following statements, showing 
in detail some of the results of the operations of the 
road in this department, for the twelve months ending 
May 31, 1870. 

EARNINGS. 
The earnings trom passengers were— 
ay class passengers... ame 87 


Excursion “* ..... 62,140 98 
Commutat’n** _..... 110,962 70 
——-——— $3,799,257 80 
I I ais <a cntidns<avscensseconsecns 8,187,597 10 
- - DF QI hon ccssccen- ve: dcncccsesesses 256,677 84 
* ” OS sat bans dadeedeasanwenetbinken: 0s 173,3.6 
* * I 6 0k: 0:0.000-564 cndnenceans 118,589 67 
$12,535,428 21 
Whole number of passengers carried..........-...0+.005 2,276,548 
Number of passengers carried one mile,................ 115,457,459 
Whole number of tons of freight carried................ 5222, 
Number of tons of freight carried one mile............. 264,747,240 
Average earnings per mile of the road ...............+. $10,848 80 
Total number of miles run by engines........ .. eer 5,913,288 
™ ” ” : ea ebk605s. cddapeccnnn 63,831,406 


OPERATING EXPENSES. 
The operating expenses are 63 93-100 per cent. of the 
gross earnings, and with taxes, amount to $8,013,317 34. 
The following important items, exhibiting some of the 
improvements and repairs during the past year, have 
been charged to operating expenses: 








REPAIRS. 
IE SE adios ch cernccdxnstecseasdasestieboasenn $237,590 84 
= RASA Keke niceduckes odncesiensianieaeretahin 127,168 99 
- 5. h6 000s c00s 600073 ui. cescecseccnsasenss 107,832 50 
= MS OI GUN cnscentccdssaceaceas inant 181,971 03 
= EE eninwédendctveccaccsnnccenncsunescesbeesen 656,516 21 
ncn cicbnsdsenses cencdadebensatbesocveesann $1,264,079 57 
For loss in adjusting old claims against Insurance Com- 

panies for fires in previous years...............seeees $22,721 50 
POUT TOT WD oisoon csc cccc ceccccseviciccscs ++ ++ §§1,288,801 07 

Or 16 2-10U per cent. of the gross operating expenses. a 

CONSTRUCTION, 


The following amounts, expended for permanent im- 
provements, have been charged during the year to 
construction : 


For new iron rails, ponene to supply the de- 
ficiency between the old 45 1b. and 6u Ib. rail, 








Ow Delng MSE Th TOWB. «oc eesecsessceccececs $419,351 22 
For 318 tons steel raile............. ce ccceceeces 45,791 86 
a $465,143 08 
For right of way and increased station facilities, 
including, $104,100 for depot grounds. . oe 122,871 33 
For construction of new buildings...................... 122,033 08 


For proportion of amount expended in rebuilding bridge 
over east channel of Mississippi River last year; that 
is, the difference between cost of wood and iron struc- 







WD. a Gntae cs Xahictaaccdcce en cues ; 62,697 48 
Cost of Indiana-st. viaduct in Chicago. . $8,180 94 
Cost of Halstead-st. viaduct in Chicago... 21,5 6 28 
Cost of new fences, gates and crossings... 19,€51,88 
Cost of additional side trackS.........0 0 vecseesseeeees 83,583 42 
For amount of discount on securities sold during the ’ 

OE cos 0c-u acd taussckUSes kc Vendad cbssicabencvesevna 95,319 26 

Total amount charged to construction............ $1,030,386 70 


NEW EQUIPMENT. : 

The following additions have been made to the rolling 
stock of the company during the year, all of which have 
been charged to new equipment: 


Average cost of each. Total. 
4 locomotive engines..,.....$13,229 44 $52,9.7 75 
8 first-class passenger cars.... 6,914 01 55,528 12 
1 second-class ‘“ » 3,700 8,700 00 
ns hes ac detecasa eens 2,433 82 2,933 82 
DS PE cicatbacctsncvtanbad 1,873 79 1,873 79 
2 common boarding cars..... 974 20 1,948 40 
ED eccmtbatins> Rawegtibsies 10,146 71 10,146 71 
20 box freight cars............ 14 16,502 77 
GE watcaeicnwecctsns 2 3,198 90 
Be GUE Be ncsccscscccccses oo 625 10 19,375 00 
iE Bic knidkincdveceesins 672 32 2,689 28 
315 iron ore cars...... htintin kites 335 36 106,636 48 





$276,451 02 
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Amount brought forward ..............+20+0+eeseseee $276,451 02 
Less amount received for cars sold to Pullman Palace 
en noo snths thas 04000000 ceccenheasneneunceness 35,000 00 


Amount charged to equipment..............00+-+- $241,451 02 


The largest items of increase in operating expenses 
over the preceding year, are in the accounts of re- 
pairs of buildings and repairs of track, in which ac- 
counts are included large expenditures for improvements 
of a permanent nature, and for extraordinary repairs, 
which might in part have been regarded as eonstruction 
work. The same remark will apply to many items in- 
cluded in the other qperaing accounts, as is shown fully 
by the detailed statement of special items included in 
these accounts, and amounting to some 16 per cent. of 
the same. Our expenditures for rebuilding locomotives 
and cars, renewing the Mississippi River and other 
bridges, renewals and extraordinary repairs upon build- 
ings, and for relaying some 150 miles of track, include 
the principal part of this amount, and have placed the 
unk buildings and rolling stock ia a good condition of 
repair and efficiency. 

The business of the different divisions of the road was 
as follows: 


Earnines—WISCONSIN DIVISION, 314 6-10 mrLEs. 


TUOME PANTOMIME once sccccccccccescccccsesesccocsesosece $839,520 41 
NE MONOD 66.60.0000 vecsccccccdsnetbecssuaceseses 10,976 85 
IIL. -.. axtvekencencsndchdeseshtacaseaus Bevsess 1,850,357 75 
From transportation of milk............. .sseceeeeeees 17,620 79 
From express freights............ccccccccvccccccccccecce A 


DREN TR nds +600 nes 0ks-0090000000000000d00n0eneseantos 39,912 91 
From miscellaneous SOUrCeS........ ....eeeeeeeeceecewe 36,837 13 

I vik cccdetsbcrisetnedess-ecataneneenseemenal $2,846,585 30 
Earnings per mile of road........ sind eieciaiahmamabenhacel $9,048 27 


The operating expenses and taxes were %2 74-100 per 
cent. of earnings. 









Total number of passengers carried 524,526 
Number of passengers carried one mile. 24,979,683 
Total number of tons freight carried...... 602,961 
Number of tons freight carried one mile.... ............ 60,800,349 
Earntnes—GALENA DIVISION, 261 mixzs. 
WEG POCO aw 6:0 555056505 60 sasindecdeesnesecncpesenee $1,020,340 09 
Rt DI on, nicorionsectecsieeks. .- ..gendee 43,529 20 
From through freight between Chicago and Omaha..... 146,762 46 
ee OE ee eee $2,792,846 86 
tt PERI OTOION TREE son. cc cccccevencnceescaccscesse 32,691 48 
6 ints 86 :08805:600cn0002 ‘edn 93,804 67 
GR aki mske Onemesiccnccquceents 
‘* miscellaneous sources 
DORR coccccccvcscscccccs coscccesncabecssesencenned 
Earnings per mile Of road.......... 0c ceecccceeceecseees 





The operating expenses and taxes were 58 36-100 per 
cent. of gross earnings 


Total number of passengers carried................+0++ 748,016 
Number of passengers carried one mile........... 236, 
Total number of tons freight carried.............. 855, 
Number of tons freight carried one mile 82,206, 





Earnines—IOWA DIVISION, 354 mies. 


Ne ey er rere $1,162,830 25 
From through freight between Chicago and Omaha .... 392,872 47 
EE TEED: ap cccustccessbece wideatieneesses 1,723,209 08 
PO SOND EIERNIND. ces cc 0nsce consscddutwossouseeeetas 63,708 
DS. icbhinkiiatihakenen sine cess naanaaaabaiieis 70,719 94 
From miscellaneous sources..............se++ one 5,716 94 
WL. .. sbevabis :hesanupeebacenneaaeamasabaniel $3,419,086 90 
I OE IO GE BO ooo iicicincccnaccneteccecesssen $9,658 44 
The operating expenses were 74 19-100 per cent. of gross 
earnings. 
Total number of passengers carried... ...............+ 338,979 
Number of passengers carried one mile................. 33,551,978 
Total number of tons freight carried..................+. 471,989 
Number of tons freight carried one mile................ 77,754,546 


EARNINGS—MADISON DIVISION, 66 6-10 mrEs. 


I I i catia tidtininns deine rethabdbbsaandenen $73,496 69 
ate. tl nok wine dodaimiccd had dheeneanmeteatik 134,721 
Prom Express MEI™HL.........cccccecscccccssccesccoscces 4,110 06 


EE SNA sii neers ons. 0.000 40kkcene bacacbieeeneuaneenee>: 4,877 40 


From miscellaneous @OUFrCEB.............cecccecce. cece 579 40 
iinikcsccnisthedessacibnksspest tkasbbeeamainaied $217,714 93 

Mareings per Wille OF BOGE... << scccccncabaccswessconss $3,220 64 

The operating expenses were 72 37-100 per cent. of gross 

earnings. 

Total number of passengers carried................+.+0- 67,588 

Number of passengers carried one mile........ is eae aly 60398 

Total number of tons freight carried...................- 88,242 


Number of tons freight carried one mile 


Earntnes—PENINSULA DIVISION, 73 8-10 mrEs. 





From eg ORE PR ee eet ee 946 35 
ee eS AR ee SP pale 27 
From other freight 60,449 34 
ROR GEER TINNIINS . .005hceccancccscebecehiwassbaxsans 1,565 00 
WOUND: SIMU. 5s ov cGiccvecse 00s sdbencselEaad stbhlauescnse 4,721 11 
From miscellaneous SOUrCEB.............ceeceeeececuees 356 00 
Ns ki 00sscnccdtes wie (pepe eees $723,306 07 

Earnings per mile Of road............ceeceses socccccees $9,800 90 
The operating expenses were 57 34-100 per cent. of gross 

earnings. 
Total number of passengers carried,........... Oeccececs 10,730 
Number of passengers carried one mile...............+. 661,635 
Total number of tons freight carried.................... 416,180 
Number of tons freight carried one mile............. ‘ 26,764,531 

EARNINGS—MILWAUKEE DIVISION, 85 Mruzs. 

DN ion ican bensckdcoemmapaemeemcnes $565,231 31 

= en pbaenbeee snares ssGeakeawnteeneaceane 56,456 65 

a. er eerie oo oe 6. 

si OR SITE 90.0.5 .00 ccescccasusnbcesdn es deck —— 7 

© IES 4 cbr s sviscietchscnnehhentes kecesite 42,130 43 

Re Monier ccbsnes anaaastawiaeadx<sceseee 8,700 

* miscellaneous sOurces............ccc000  ceeceece 11,016 32 

Nias Sotsk! ne divegnedsnceenaiewand $1,090,331 93 
Earnings per mile Of road...........ccccecceccccccceces $12,827 43 
The operating expenses were 52 47- 
ps moan xpe' 52 47-1(0 per cent of gross 

Total number of passengers carried..... 
Number of passengers carried one mile................. 21 568590 
Total number of tons freight carried... ....../ 72/7/77" "206,73 
Number of tons freight carried one mile............ ... 18,360,625 


A review of the various sources of revenue shows that 
a large item of decrease in earnings is to be referred to 
through transportation between Chicago and Omaha, 
and is accounted for chiefly by the fact that the ship- 
ment of construction material for the Union Pacific road 
(which had been a large item of our earnings for some 
years past, and amounted to nearly a million of dollars 
for the year 1868-9) entirely ceased with the close of 


The decline in other freights is due both to the great 
depression of business which has marked the last year 
at the West, and the fact that it was found necessary, in 
consequence of the shrinkage of values of all kinds of 
grain, and in order to encourage and stimulate ship- 
ments during the depression, to modify and reduce our 
tariff rates on some descriptions of freight. 

The passenger business has suffered in common with 
the freight, and from the same general causes. While 
more active competition has resulted in lower rates, 
there is an increase in the number of passengers (except- 
ing the Union Pacific business) in the number of tons of 
freight carried. 

On the Wisconsin Division there has been a consider- 
able decrease in freight earnin This is due to a par- 
tial failure of the crops, as well as to the operation and 
influences of other lines to draw off temporarily a share 
of the business of upper Wisconsin and Minnesota, 
which, under just and equitable arrangements, we may 
reasonably expect to more fully participate in hereafter. 
The decrease in passenger earnings is partly attributable 
to the same influences. 

Upon the Galena Divisicn, while the passenger earn- 
ings and Union Pacific freights have been less than dur- 
ing the preceding year, there is an encouraging increase 
ion booal freights, and the prospect of a still larger gain 
the coming season. 

Upon the long line of our Iowa Division the effect of 
the loss of the Union Pacific transportation has 
been the heaviest and most immediately felt. 
At the same time the passenger and __ local 
freight traffic on this division has been less affected 
than upon any other, by the depressed condition of busi- 
ness and the low prices of grain for the past year—the 
natural growth and development of the country con- 
oy | in large part to stay and counteract these ad- 
verse influences—and I am led to hope for a marked re- 
covery in business upon this portion of the road. 

The business of the Peninsular Division for the year 
is satisfactory, and its prospects encouraging. Large 
outlays have been made from time to time to provide 
ample equipment and special facilities for handling the 
heavy tonnage with dispatch and economy, in conse- 
quence of which the increase in its earnings has been 
effected with less increase of expenses than would other- 
wise have been necessary ; and the promise of a future 
large and steady increase of business based upon the 
fuller development of the iron resources of the country, 
is ee ing. 

he Milwaukee and Madison divisions show a moder- 
ate decrease in some items of earnings, attributable to 
the causes referred to in connection with the oth:r con- 
tiguous divisions. The business of the Milwaukee Di- 
vision is, however, of a kind but little subject to be 
influenced by the condition of the markets, or other ex- 
traneous causes, and may be depended upon in general 
for a steady increase. 

It is gratifying to be able to state that no passenger has 
been killed or seriously injured, on any of the company’s 
lines, during the past year. 

With the development of the vast amount of lands 
adjacent to our lines, which promises to be quite as 
marked for the coming year, as for the past ; and with the 
present prospects of the coming crop, with harmonious 
arrangements which we seek to preserve with the con- 
necting and neighboring roads, and with greater economy 
in every department of management, it will not be con- 
sidered too sanguine to say, that the results of the 
ensuing year will show a great improvement in the con- 
dition and business of the company. 





LINES OF ROAD. 


The following lines were owned, leased, and operated 
by Ny hicago & Northwestern Railway Company May 
1, 1870. 


Miles. Miles. 
Chicago to Clinton, Iowa............... ogeseneetoes 138.1 
Clinton to Missouri River, (opposite Omaha,)....... 352.9 

—_—- 491.0 


(Double track from Chicago to Junction, 30 miles.) 
NN NEE 65 cnb00600544065008e0sseensessocesnes 
Elgin to Richmond........... ..... 
Belvidere to Madison ........... 
Kenosha to Rockford.... .............. 
Chicago to Milwaukee. .......... 
TE aco bneccbiscees seeasetiocecionses 
Escanaba to Lake Angeline mine 





Branches and extensions to mines................... 5.9 
_—— 73.8 
NE BOE OE BODB occ code ccccencensenssntsne.coeees 1,156.0 
TOTAL MILES OF TRACK MAIN LINES. 
I, a cnsnsibsdhanssessiaevhnenetn -1,156.0 
Second track Chicago to Junction..............00++ 30.0 
— 1,186.0 


The Directors elected June 2, 1870, are: John M. 
Burke, H. H. Baxter, Geo. 8. Scott, A. G. Dulman, M. 
L. Sykes, Jr., Charles R. Marvin, Harvey Kennedy, 
A. B. Baylis, New York; J. L. Ten Have, Frzn, Am- 
sterdam, Holland; Wm. L. Scott, Milton Courtright, 
Erie, Pa; R. P. Flower, Watertown, N. Y.; Henry R. 
Pierson, John B. Turner, Geo. L. Dunlap, Henry H. 
Porter, John F. Tracy, Chicago. 

The general officers are John F. Tracy, President ; 
M.'L. Sykes, Jr., Vice President; Albert L. Pritchard, 
Secretary and Treasurer; Geo. L. Dunlap, General Man- 
ager; John C. Gault, General Superintendent; James 

. Howe, General Solicitor; M. M. Kirkman, Cashier 
and General Accountant; J. B. Redfield, Assistant Sec- 
retary and Auditor; R. W. Hamer, Purchasing Agent; 
C. C. Wheeler, General Freight Agent; H. P. Stan- 
wood, General Ticket Agent. 








—The Eastern of France Railway Company has or- 
ganized a staff of 600 platelayers, carpenters, and 
smiths, to secure the repair of its own and other rail- 
ways which may be injured during the war. The East- 
ern of France Company had also undertaken to work 
such Prussian railways as might fall into the hands of 
the French; but the victories of the Germans have 





that year. 


The East River Bridge. 





No enterprise of similar character now in progress in 
this country is regarded with more interest by engineers 
and practical workers in iron, than the proposed suspen- 
sion bridge that is to span the narrow stream dividing 
this city and Brooklyn. With us the science of bridge 
building is still in its infancy. Until within the past few 
years we had no important structures of this kind and 
although there are now several vast and costly suspen- 
sion bridges in d.fferent parts of the country, we have 
et much to learn from practical experience that cannot 
be learned by a study of such structures in Europe. 
Our experiments have been uniformly successful in this 
direction, but each success adds new and valuable facts 
to our yet limited knowledge of the science of bridge 
building, and by improving upon former experiences, 
saves much of the expense and trouble formerly in- 
volved in submitting crude and often imperfect ideas to 
a practical test. In the construction of the new eee 
sion bridge over the lower rapids at Niagara, one third 
of the total expense of the work was incurred in trying 
unsuccessful experiments, and in payment for labor 
which had to be twice performed. For this reason the 
progress of the work on the East River bridge is 
watched with interest by practical engineers, as the suc- 
cess of Mr. Roebling’s plan will test many new and im- 
portant principles, and combine, with such improve- 
ments as may be considered necessary, the best results 
of previous experiments. 
Although the labors of the constructing engineer 
have, as yet, attracted but little attention, the work of 
preparing the abutments between which the bridge is to 
swing is progressing with surprising rapidity. Thus far, 
no obstacle has been encountered in carrying out the 
original plan. In works of this character, requiring the 
employment of mammoth apparatus and necessitating 
the initiatory labor to be carried on in submerged cham- 
bers, serious difficulties are often encountered. With the 
East River bridge, however, owing to the careful pre- 
parations of the engineer in charge of the work, and the 
intelligence and skill of the laborers in his employ, no 
accident has occurred, nor has any impediment been 
encountered. A glance at the work, as already com- 
pleted, shows that there are already some five feet of 
masonry laid upon the caisson, composed of fine-grained 
Kingston granite, cut in blocks three feet long. These 
blocks are raised and deposited in place by means of 
strong derricks, operated by steam power. The process 
is simple and expeditious, and differs but little from that 
ordinarily employed in laying foundations, except in the 
manner of joining the stones by means of insoluble 
cement. The work of excavating below this structure 
is steadily progressing, and the bottom of the caisson is 
already about twenty-three feet below the surface of the 
water at high tide; but it will be necessary to lower it 
some nineteen feet more, making the total descent about 
forty-two feet, although the depth to which it is sunk will 
depend somewhat upon the character of the soil reached 
during the progress of excavation. All that is needed 
is a firm foundation, and when this is reached the cais- 
son will be allowed to settle into its final position. The 
excavated earth, debris and rock are borne to the sur- 
face in large iron basins operated by means of elevating 
machinery. Over three thousand cubic yards of soil 
have already been taken out. Under the able supervis- 
ion of Mr. C. C. Martin, a force of 175 men, divided into 
reliefs, is kept constantly at work. Eleven engines are 
upon the premises, six of which are constantly in use 
in pumping air to the workmen. As the caisson descends 
the masonry will be laid in successive rows, until the 
whole structure is complete, after which the air cham- 
bers of the interior will be filled with concrete. 
Notwithstanding the rapid progress of the work, it 
will require at least two years to complete the Brooklyn 
ier. In the meantime, the work of building the New 
York pier will be undertaken at the foot of Roosevelt 
street, where the necessary ground has been purchased. 
The company is composed of enterprising citizens, and 
is not cramped for want of means, The work is in good 
hands, therefore, and it is probable that within eee 
years of the present time we shall have between this 
city and Brooklyn a suspension bridge which, for 
strength, beauty and simplicity, will far surpass any 
structure now building or projected in any part of the 
United States.—Jron Age. 








—The Toronto Globe of the 27th, in writing of the 
“ Canada Carrying Trade,” says: The refusal of the 
“ United States Congress to adopt the President's sug- 
“ gestion about modifying their revenue laws, 80 as to 
“ permit the purchase of foreign built vessels, is telling 
“ favorably upon Canadian shipping. The amount of 
“ wheat shipped from the West for the four weeks end- 
“ ing 18th August was 3,258,000 bushels, of which 1,461,- 
“000 entered Canada, and gave our railways, as well as 
“ boats, a profit in its conveyance. To show the change 
“ that is being effected, it-may be noted that during the 
“ week already mentioned of this year 32,400 barrels of 
“ flour were received at Montreal, against 22,600 last 
“ year; while there were for the same weck this year 
“ brought in 437,000 bushels of wheat against 172,900 in 
“ 1869” Commenting on this the New York TZribune 
“says: “New Yorkers must be up and doing, or its 
“ immense wealth, its large importations, its unrivaled 
“situation for trade and commerce, will not avail 
“ against the greater energy of Philadelphia and Balti- 
“ more on the one hand, and the wealth of the English 
“and the enterprise of the Canadians on the other. 
“ Our merchants should remember that when traffic is 
“ once diverted from a channel, it is a very difficult mat- 
“ter to get it back again. Let us retain all that we 





spared them that trouble. 


“ have, and every day reach out after more.” 
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The Capital Invested in Railroads. 


When an individual takes a dollar out 
of one pocket and deposits it in another, 
it may require an exercise of imagination 
to satisfy him that anything has been 
gained by the operation, but, on ‘the other 
hand, while the dollar is still in his posses- 
sion he may feel confident that he has lost 
nothing by the transaction. In a commu- 
nity the same principle prevails, when, 
by any business operation, dollars are 
taken from the pocket of one person and 
transferred to that of another. Individu- 
als may gain or they may lose, but the 
community loses nothing while the capi- 
tal remains in the country. It may be 
demonstrated that the vast amount of 
capital invested in the tailroads in this 
country has cost the country nothing ex- 
cept what has been paid for foreign iron. 
Labor in its various forms, skilled and un- 
skilled, is the chief expense of railroads, 
and the money paid to those who do the 
work goes into the usual channels of busi- 
ness, and gives life and activity to all the 
operations of trade. Such an expenditure 
of capital gives the best encouragement to 
industry, and so far asit keeps the heads 
and hands of men employed, it tends to 
their moral improvement. 

The railroads of our country have cost 
over two thousand million dollars, and ex- 
cept the amount sent abroad for iron, this 
is a clear addition to the capital of the 
nation; this vast sum being a creation of 
the industry and enterprise of those en- 
gaged in this work. Itis estimated that 
the enhancement of the value of gr pet | 
resulting from the construction of rail- 
roads is, on an average, five times greater 
than the cost of the roads, from which it 
will appear that the individual creation 
of capital consequent upon the building 
of railroads is over ten thousand miliion 
dollars, which is more than one-third part 
of the whole, value of property in the 
country. The increase in the mileage of 
railroads in the United States in the 
year 1869 was more than ten per cent. of 
the whole length of roads in operation, 
and the increase per cent. of cost, in con 
sequence of the better manner in which 
they are now built, was yet greater. It 
is manifest, therefore, that, apart from 
the direct value of the work done in that 
year, the indirect augmentation of cap- 
ital was more than one thousand million 
dollars. 

Many of the railroads built in this coun- 
try have not proved directly profitable to 
stockholders, and their failure to pay 
profits in many cases has arisen from mis- 
management, or from the reckless compe- 
tion in which the directors of companies 
have engaged them. In some instances 
positive dishonesty has robbed stockhold- 
ers of their proper returns; but there has 
been exhibited in every department of 
business, and in all the affairs of social 
life, so great a disregard for honesty and 
candid dealing that it cannot be affirmed 
that those who have managed the affairs 
of railroad companies have been less 
faithful to those who have invested 
their money in them than men in other 
occupations have shown toward those by 
whom they have been trusted. 

Considering the immense growth of 
wealth which has been caused by building 
our railroads, and the increasing activity 
which is shown by such undertakings, we 
may form some idea of the pecuniar 
power and national greatness which will 
hereafter result from the works which will 
be constructed. We should not, however, 
ignore the fact that a constantly increasing 
number of persons devote themselves to 
occupations of an unproductive and de- 
moralizing character, and that their waste 
oflsets, toa great extent, the increase of 
our productive resources.—The Under- 
writer. 

TTT 

—The Southern Atlantic Telegraph 
Company has completed its line to Gor- 
donsville and Richmond, Virginia, and 
opened for business at those places. A 
section of the line between Charleston and 

Columbia, 8. C., is also nearly completed. 

This line, which is being built by the sea 
coast route to New Orleans, connects with 
the Franklin Company at Washington, 
D. C. 








—It is again reported that the Pennsyl- 
vania Railroad Company is negotiating 
for the lease of the Camden & Amboy 
and the other lines of the “United Com- 
panies of New Jersey.” 








—At an election recently held in Nor- 
folk, Va., to decide whether city aid 
should be extended to a railroad company, 
the negroes voted almost solidly with the 
mass of the white tax-payers againstjissu- 
ing bonds for the purpose. 





__WANTS. 


@@ Suowt Apvertisemenrs will be inserted under this head at ten 
cents per line for the first insertion, and five cents per line for each 
subsequent insertion. 


ACIVIL ENGINEER, who is thorough- 
ly edueated in his profession, has had experi- 
ence in fleld work for some years, and is especi- 
ally familiar with leveling and transit surveying, 
desires an engagement ona railroad. Address, 
TRANSIT, at the office of the Rarmroap GAzerrTe. 


ANTED — Immediately — Parties to 
negotiate with Railroad Companies, or man- 
ufacturers of Railway supplies, for the sale of a 
Sre.r-Actina Car-CoupLine. Parties allowed a 
good commission, no money will be advanced for 
advertising. Address ROBERT GREEN, Boonton, 
Morris county, New Jersey. 


W ANTED —By a practical steam fitter 

and engineer of considerable experience, a 
situation to run a stationary engine or as locomo- 
tive fireman. Inquire at this office. 


ANTED—A Civil Engineer of con- 

siderable experience in this and the Old 
Country is open for an engagement as Divisional 
Engineer, or in any business connected with Sur- 
veyin, on meng references. Address CIV- 
IL ENGINEER, care of Editor Rarmroap Ga- 
ZETTE. 


























ANTED—A man with several years’ 
experience in a large manufactory at the 
East, three years as superintendent of foundry, 
boiler and machine shops, acquainted with the 
manufacture and purchase of supplies, would like 
employment in the machinery or purchasing de- 
partment of some Western Railroad. A place with 
rospect of promotion if found worthy is of more 
Gapastence than salary. Satisfactory reference as 
to ability, character and habits will be given. Ad- 
dress, GEO. W. ROGERS, 15 Lombard Block, 
Chicago. 


W ANTED—By a practical machinist, 

who has had considerable experience, and 
who has profited by it, a sltuation as engineer of a 
stationary engine, or employment in locomotive 
shops. He may be heard from by addressing 
‘* ENGINKER,"' at this office. 








To Railroad Contractors! 


LACLEDE && FORT SCOTT RAILROAD 








EA! ED PR: POSALS will be received at the 
oflics of the President, at Lebanoa, Mo., uatil 


Thursday, Sept. 15, 18790, 


For the Grading, Bridging and Meneney of that 
ortion of the line ot tue Laclede & Fort Scott 
ilroad lying between Buffalo and the eastern 
line of Cedar county. 
Proposals will be received for all or any part of 


the work. 
HUGH McCOIN, President. 





PATENT OFFICE. 





@@ Pamphlets of Instruction sent free on appli- 
cation to 


Farwell, Elisworth & Co., 
133 Dearborn St., Chicago. 


Laflin, Butler & Co., 


PAPER DEALERS, 


114 & 126 Wabash Ave,, CHICAGO. 





AGENTS FOR THE 


Gray’s Ferry Printing Ink Works, 


PHILADELPHIA, 


MANUFACTURERS OF SUPERIOR NEWS INKS, FREE 
FROM SEDIMENT OR DIRT; POSTER AND COL 
ORED INKS OF ALL KINDS, AND ROBINSON’S 
CELEBRATED QUICK DRYING INKS FOR 
BOOK-HEADINGS, BILL AND LETTER 
HEADS, CARDS, CIRCULARS, BILLS 
OF FARE, ALL SIZED AND CAL- 
ENDERED PAPER WORK. 


(From the Philadelphia ‘‘ North American and 


United States Gazette.) 

We publish in another place the recommenda- 
tions of the Printing Inks manufactured by Mr. C. 
E. Robinson, af the Gray’s Ferry Ink Works. We 
are using the inks from Mr. Robinson’s works, and 
are pleased to add our approval of it to the many 
indorsements he has already received. The Ink is 
of excellent quality, clear, and works freely. 


PRINTING INK.—We have tried most of the 
first-class printing inks made in this country, and 
know whereof we speak in recommending that 
manufactured at the Gray's Ferry Printing Ink 
Works, of Philadelphia, as superior to any in use, 
It 18 easily worked in all sorts of weather, is clear, 
clean, pretty, and in many ways far ahead of inks 
sold at higher prices. We are seconded in this rec- 
ommedation by our pressman, in the correctness 
of whose judgement in matters pertaining to the 
oases we have unlimited confidence.—Pitte- 

urgh Daily Gazette. 


After thoroughly testing your ink, both on job 
and newspaper presses, we can strongly recom- 
mend it to the printers of Ontario, as a cheap and 
serviceable article, superior in every way to the 
stock for which we have been paying an exorbit- 
ant price during the past few years. It is an ex- 
cellent black, clear, flows freely, and distributes 
easily on rollers; while on poster work it dries so 
much faster, as to render it an immense improve- 
ment on the oily substance which has been fe use 
heretofore. We consider it the cheapest and best 
article in the market.—From the Port Hope Times, 
Province of Ontario, Canada. 





aldwin Locomotive Works. 


M. BAIRD & CO., Philadelphia, 


MANUFACTURERS OF 


Locomotive Engines, 


ESPECIALLY ADAPTED TO EVERY VARIETY OF RAILROAD SERVICE, 


—-AND TO—— 


The Economical Use of Wood, Coke, Bituminous and 
Anthracite Coal as Fuel. 








ALL WORK ACCURATELY FITTED TO GAUGES, AND THOR- 
OUGHLY INTERCHANGEABLE. 


Plan, Materials, Workmanship, Finish and Efficiency, Fully Guaranteed, 


CHAS. T. BARRY. WM. P. HENSZEY. 
EDW’D H. WILLIAMS. EDW’D LONGSTRETH. 





M. BAIRD. 
GEO. BURNHAM. 








L. B. Boomer, Pres. H. A. Rust, Vice Pres. W. E. G1itman, Secretary. 


American Bridge Company, 


Manufacturers and Builders of 


BRIDGES, ROOF'S, 


Turning Tables, Pivot Bridges, Wrought Iron 
Columns, Heavy Castings, and General 
Iron and Foundry Work. 


For Railway and Road Bridges, this Company employs the fol- 
lowing well-established systems, viz: For Bridge Superstructures.—Post’s Patent Diagonal 
Iron Truss; Plate and Trussed Girders; Post’s Patent Diagonal Combination Truss; Howe's Truss, and 
any other desired systems, For Bridge Substructures,—Pneumatic Screw Piles and Masonry. 


2 Descriptive Lithographs furnished upon application. Plans, Specifications and Estimates, 
together with Proposals, will be made and submitted, when desired. 


WORKS, OFFICE, 
Cor. Eagan and Stewart Avenues, | Rooms 1,2 & 8, 157 LaSalle St. 


Address THE AMERICAN BRIDGE Co., 


No. 157 LaSalle St., Andrews’ Bldg., Chicago. 
L. C. BoyIneTon, Gen. Agent. M. Lassia, Gen. Supt. 


MOoOwRY 


Car & Wheel Works, 


MANUFACTURERS OF 


Railroad Cars, Wheels and Axles, Chilled Tires, 
AND ALL DESCRIPTIONS OF 
Engine, Car, and Bridge Castings, of any Pattern 
Wheels of all sizes constantly on Hand. 

















A. L. MOWRY, President, N. @. GREEN, Treas: and Supt., 
NEW YORK CITY. CINCINNATI, OHIO 


OFFICES: No. 80 Broadway, New York; No. 69 West 3d Street, Cincinnati, Ohio. 
WORKS: Cor. Lewis and East Front Streets, Cincinnati, Ohio. 


MANSFIELD ELASTIC FROG COMPANY 


PATE a arm 
























OF CHICAGO. 
AMOS T,. HALL, President, | J. H. DOW, Superintendent 


Are now prepared to receive and promptly execute orders for RAILROAD FROGS and CROSSINGS 
warranted to prove satisfactory to purchasers 


For DURABILITY, SAFETY and ELASTICITY—being a combination of Steel, Boiler Plate and 
Wood—they are UNEQUALED, as Certificates of Prominent Railroad Officials \vill testify. 


The SAVING TO ROLLING STOCK AND MOTIVE POWER is at least equal to double the cost of 
the FROG. Orders should be addressed to 


CRERAR, ADAMS & CO., Gen’l Agents, 
18 Wells Street. CHICAGO. 


BLISS, TILLOTSON & C0., 


No. 








Railroad Iron. 


BEST WELSH MAKES. 


Manufacturers and Dealers in 
1000 tons 50 I. Erie pattern ; 1500 tons 50 D. Fish 
pattern; 4000 tons 56 fh. Fish pattern. 
Now in yard and for sale by 
DANAS & LITCHFIELD, ' 
18 William street, New York. — 





To Railroad Managers. 


SUPPLIES 


Of Every Description. 


247 South Water Street, 


CHICAGO, ILL. 
L. @, TILLOTSON & 0O., N. ¥. | G. H. BLISS, CHICAGO, 





A Telegrapher of fifteen years’ experience, now 
occupying a position as —— of an eS age 
telegraph office in the East, desires a position as 
superintendent or general manager of a railroad 
telegraph line in the West. Satisfactory refer- 
ences will be given as to qualifications and business 
ability. Applications may be made to the Editor 
of THE TELEGRAPHER, New York. 
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TO ADVERTISERS. 





THE BEST MEDIUMS 


OF GENERAL 


Western Circulation ! 


KELLOGG’S LIST, 


CONTAINING 
250 Country Papers. 


OF THESE, THERE ARE ABOUT 


Illinois. 

Indiana and Michigan. 
Iowa and Missouri. 
Wisconsin and Minn. 
Ohio and other States. 


~ 


—. —__—__—_ 


Terms of Advertising, 


$2.50 per Line, 


WITH A LIBERAL 


Discount to Heavy Advertisers, 


THIS 18 BY FAR 
The Cheapest Advertising 


EVER OFFERED. 





Advertisements received only for the entire list, 
or {for our sub-lists of about eighty-five papers 
each, at $1.00 per line. 


Parties desiring extensive Advertising in the 
West and Northwest, are invited to avail themselves 
of the unusual facilities of the undersigned for in- 


erting advertisements In TWO HUNDRED AND 
FIFTY 


LEADING COUNTY PAPERS. 


For further particulars, call upoh or address the 
proprietor of this paper, 


A. N. KELLOGG, 


99 & 101 Washington St., 


CHICACO, ILL. 







OMNIBUSES 


EVERY STYLE! 














LIGHT, STRONG | iil iw 
—AND— —— BW BR lo 
ELEGANT: 
——— ———. 


“ANDaSW Kioman, Gen. Sup’r. 


THE UNION TRON MILLS, 


Of PITTSBURGH, Pa. 


Sole Manufacturers, under our own Patents, of 
IMPROVED “I” BEAMS, 
CHANNEL BARS, 
Best Quality of 


LOCOMOTIVE & CAR AXLES, 


(“ KLOMAN ” Brand.) 

** Linville & Piper’s Patent’? 
Round and Octagonal HOLLOW 
WROUGHT IRON POSTS, 
—aAND— 

iT) 
Upset” BRIDGE LINKS 
ae 
GENERAL WESTERN OFFICE: 
No. 13 Fullerton Block, Dearborn-St., 
CHICAGO, ILLINOIS, 

THE UNION IRON MILLS manufacture 
sizes of Pipe Iron, Merchant Bar, Forgi: 
mered and Rolled apemegre and Car Ax xles, from 
the very bestiron. Splice Bars (or Fish Plates,) to 


suit = Patterns of Rails. Bridge Iron and Bolts 
‘I’ Beams, Girder Iron, Channe] Iron, &c. 


WALTER KATTE, Western Agent. 
HARRISBURG 


Foundry and Machine Works | 


(Branch of Harrisburg Car Mfg Co.,) 
Harrisburg, - = Pennsylvania. 


MANUFACTURERS OF 


MACHINISTS’ TOOLS! 


— SUCH AS — 


LATHES, PLANERS, 


all 
, Ham- 





Shaping and Slotting Machines, 
Bolt Cutting & Nut Tap- 
ping Machines, &c. 


W. T. Hixprovp, Treasurer. 
THE BEST 


FIRE PROOF SAFE 


IN THE WORLD, 
Is now Manufactured 





IN CHICAGO, 
-BY- 


, HERRING & C0} 


40 Strate STREET. 


The Best Bankers’ Safe 


IN THE WORLD, 
Is Manufacturedin Chicago by Herring & Oo. 


The above Bankers’ Safes are lined with the 
Crystalized a Franklinite) Iron—the only metal 
which cannot be drilled by a Burglar. 


HERRING & CO., 40 State St. 














Manufactory :—Corner 14th St. and Indiana Ave. 





UNION TRUST GO., 


OF NEW Dw YORE. 


No. 78 Broadway, | cor. Rector St. 
Capital, - - 1,000,000. 
[All paid in and securely invested.) 


INTEREST ALLOWED ON DEPOSITS, which 

“—> drawn at any time. 

is Company is by law and by the order of the 
Supreme Court made a legal depository of money. 
It will act as Receiver in cases of litigation, take 
charge of, and guarantee the safe keeping of all 
kinds of a ties, and collect coupons and 
interest there: 

It ie authorized by law to accept and execute all 
Trusts of every description, in reference to both 
—— and personal property committed to them by 

y person or coi jon, or transferred to them 
by'o weoncre of any of the Courts of Record, or by any 

urrogate 

It is especially authorized to act as Register and 

fer agent and as Trustee for the purpose of 
issuing, registering or countersigning the certifli- 
cates of stock, bonds or — evidences of debt of 
any corpora’ ration, tion, municipality, State 
or public authority, and will pay —— and divi- 
dends on such terms as may be agreed upon. 

In giving special prominence to this department 

cits business, attention is particularly called to 
the paramount advan’ of employing this com- 
PaNY in the capacity of AGENT, TRUSTEE, RECEIVER 
Or TREASURER, in preference to the a’ ee ot 
INDIVIDUALS. A guarantee capital of ONE MILLION 
DOLLARS specially invested by requirement of its 
charter, and a -_ 
Ss pen 

transacte 


tual succession ; a central and 
business, where business can 
daily, without disappointment or 
delay : its o} ane directed and controlled by a 
responsible Board of Trustees; and its entire man- 
= also under the supervision of the Supreme 

ourt and the Comptroller of the State 

Permanency, Constant and Responsible Super- 
vision, Guaranteed Security and Business Conven- 
ience and Facilities, may therefore be strongly 
urged IN ITs FAVOR on the ene hand, against the 
Uncertainty of Life, the Fluctuations of Business, 
Individual Responsibility and General Inconven- 
fence on the other. 

ISAAC H. FROTHINGHAM, President. 

AUGUSTUS SCHELL, 
HENRY K. BUGERT, { Vice-Presidents. 


TRUSTEES. 


. LOW. JOHN V. L. PRUYN, 
HORACE F. CLARK, rg H. ane 
DAVID Rye th JAS. M. McLAIN, 
EDWARD B. WESLEY, W. WHITEW RIGHT, dr. 
GEO. o WILLIAMS. HE OKES 
J. B. JOHNSON, 
oe. B. CARHART. SAMUE 


: UR 
FREEMAN CLAR 
AMASA J. PARKE GEORGE W. CUYLER, 
HENRY A. KEN JAMES FORSYTH, 
WILLIAM F. RUSSELL, Te J. DILLON, 

T. FAIRCHILD. 


omsnins T. CARLTON, Secretary. 


H.V.& H.W. Poor, 


IRON AND STEEL RUILS. 


FOREIGN AND DOMESTIC. 





Sole Agents in the United States of the 


RAILWAY STEEL & PLANT CO. 


OF MANCHESTER, ENG, 





Bonds Negotiated. 


All business connected with Railroads. 





No. 57 BROADWAY, NEW YORK. 
HARRISBURC 


CAR MANUFACTURING CO. 


Harrisburg, Pennsylvania, 


Passenger, Mail, 
Baggage, Box, 
Gondola, Coal, 


AND ALL OTHER KINDS OF 


RAILROAD CARS! 


Railroad Car Wheels & Castings, 
Bridge & Rolling Mill Castings, 
Bridge Rods, Bolts, 


RAILROAD FORGINGS! 


W. T. Hiprvp, Superintendent. 
Wru1aM CoLpsr, President. 


MANU ALI 


OF THE 


Railroads of the United States 


FOR 1870-71. 











Showing their Mileage, Stocks, Bonde, 
Cost, Traffic, Rarnings, Expenses, 
and Organizations ; 


WITH A 


SKETCH OF THEIR RISE, PRO- 
GRESS, INFLUENCE, &c, 


With an APPENDIX, 


Containing a Full Analysis of the Debts 
of the United States, and of the 
Several States. 


BY HENRY V. POOR. 
Price $5. Delivered at any address. 


Published by HM. V. & H. W. POOR, 
57 Broadway, New York. 








ILLINOIS 


Manufacturing Co., 


479, 481 & 483 STATE 8T., CHICAWO, 
Manufacturers of 


RAILWAY CAR TRIMMINGS, 





Removable Globe Lanterns. 
* 4. Boown, Pres. Jas. E. Cross, 8u a. 
H. Gunn, Sec’y. J.M.A. Drw, Ase’t Supt 





SEWER PIPE, DRAIN TILE, 


Bath Brick & Fire Brick, 


Manufactured and Sold by 


THE JOLIET MOUND 60, 


Joliet, Will Co., Illinois, 
Office and Yard in Chicago, 
Cor. Washington & Market Streets, 


@ Orders and inquiries promptly attended to. 
JOLIET MOUND CO, 





RUFUS BLANCHARD, 


146 Lake St., Chicago, 
Has Issued aNEW STYLE ot 


MAPS! 


IN FLEXIBLE CASES, 


———__e——_—_—_ 

Which are both cheap and convenient. The follow 
ing States are now ready: Illinois, lowa, Missouri, 
Kansas, Nebraska, Minnesota, Wisconsin, Indiana. 
Michigan and Ohio. Mailable on receipt of 25 
cents. They show the counties, towns and rail- 
roads and are fine specimens of workmanship. 


WM. U. THWING, 
PATTERN 


Model Maker ! 


Calhoun Place, Rear of No. 120 Dear- 
born Street, Chicago, Third Fleor, 





Employing none but the best workmen, and hav- 
ing superior facilities, 1 am prepared to do the best 
work (using the best materials) at low figures, and 
— +y satisfaction. Patent ,Office Models a 

y 
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WARMING AND VENTILATING 
Railroad Cars 
BY HOT WATER. 


\ \ hi 
~ 


= |DANVILLBE, 


BAKER’S PATENT CAR WARMER.—One way of Applying tt.q5 "== 


A very simple, safe and efficient plan for 


Warming Railway Carriages ! 


— BY — 


HOT WATER PIPES, 
WHICH RADIATES THE HEAT DIRECTLY AT THE FEET OF EACH PASSENGER WITHOUT SUR 
NECESSITY OF GOING 10 THE STOVE 10 GRY WARMED! 


qe Alli he finest Drawing-Room and Sleeping Cars in the United States have it, or are adopting it. 
Full descriptive pamphlets furnished on application. 


Baker, Smith & Co., 
Cor. Greene and Houston Sts., N. Y., and 127 Dearborn St. Chicago. 


LEBANON MANUFACTURING COMPANY, 


LEBANON, PENNSYLVANIA, 


IS PREPARED TO BUILD AT SHORT NOTICE, 


HOUSE, GONDOLA, COAL, ORF, 


And all other Kinds of 


CARS! 
Also, IRON and Every Description of CAR CASTINGS Made to Order. 


DR. C. D..GLONINGER, President. 


HUSSEY, WELLS & CoO., 


MANUFACTURERS OF ALL DESCRIPTIONS OF 


CAST STEEL: ! 


*BEST REFINED STEEL FOR EDCE TOOLS. 








J.M GETTEL, Superintendent. 











Particular attention paid to the Manufacture of 


Steel for Railroad Supplies. > 





EHOMOGENTEBHOUS PLATES, 


For Locomotive Boilers and Fire Boxes. 


Smoke Stack Steel, Cast Steel Forgings, 


FOR CRANX PINS, CAR AXLES, &C. 
Also Manufacturers of the Celebrated Brand, 


“ Hussey, Wells & Co, Cast Spring Steel,” 


®” For Elliptic Springs for Railway Cars and Locomotives. _aj 





Office and Works, Pittsburgh, Pa. 


BRANCH WAREHOUSES: 


88 MICHIGAN AVENUE, CHICAGO. 
139 & 141 Federal St. Boston. | 30 Gold St.. " - New York. 


| The National Iron Co. 








TAYLOR BROTHERS & CO. 


: CAST STEEL LOCOMOTIVE TYRES, 
| Best Yorkshire Bar Iron 


—— AND -— 


BOILER PLATES. 


This Iron is uneqnaled for strength and durability, sound- 
ness and uniformity. It is capable of receiving the highest 
finish, which renders it peculiarly adapted to the manufacture 
of Locomotive and Gun Parts, Cotton and other Machinery, 
Ch in Bolte, &c. 





Ne. 10 OLIVER . 
STREET, 








[Successor to Wm. Hancock, Rough and Ready Iron Works,] 
ESTABLISHED 1847. 


PENINSYIAVANTIA. 


MANUFACTURER OF 


RAILROAD IRON, 


i RAILROAD OHAIRS. SPLICE BARS AND BOLTS, FROGS, SWITCH RODS, "7s AND 
MN CAR 


EVERS, HOOKHEAD AND COUNTERSUNK HEAD SPIKES, BRIDGE 
BOLTS, ROLLS AND ROLLING MILL MACHINERY, BLAST YURNACE 
CASTINGS AND MACHINERY, STEAM ENGINES AND BOILERS, 
ON AND BRASS CASTINGS, ENGINE AND 
MACHINE WORK, STEAM & WATER 
FITTINGS, &c., &c. 
WM. HANCOCK, President. 
BENJ. J. WELCH, Sec., Treas. and | & Cc. BRINCK, Vice-President, 401 
7eon. Manager, ‘Danville. Pa, Walnut St., Fhiladelphia, 








TLL 





A 








MANUFACTURERS OF 


Superior Cast Steel Files. 


LANCASTEHR, PA. 


Union Gar Spring Mig Co. 








Sole Proprietors of the 





Wool-Packed Spiral. Hebbard. 


HEBBARD CAR SPRING! 
Offices: No. 4 Dey St., New York, and 19 Wells St., Chicago, 


FACTORIES : JERSEY CITY, N. J., and SPRINGFIELD, mass. 


Vose, Dinsmore & Co., 
NATIONAL SPRING WORKS, 


MANUFACTURERS OF 














Volute Buffer Spring. Group Rubber Center Spal Spring. 


VOLUTE BUFFER, INDIA RUBBER, RUBBER 
CENTRE SPIRAL, COMPOUND SPIRAL, 


AND OTHER 


RAILWAY CAR SPRINCS. 


No. I Barclay St., NEW YORK. | No. 15 La Salle 8t., CHICAGO. 
WORKS ON 129th AND 130th STREETS NEW YORK. 



































Dadbaser teen eee 
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GENERAL FREIGHT DEPARTMENT. 


The Illinois Central Railroad 


ARE PREPARED TO TAKE FREIGHT FOR 


& e e 
Cairo, St.Louis, Peoria, 
BLOOMINGTON, SPRINGFIELD, JACKSONVILLE, 


And All Points in the Central and Southern parts of the State; 


MOBILE & NEW ORLEANS BY RAIL OR RIVER 


And ALL POINTS on the MISSISSIPPI below CAIRO. Also, to 
Freeport, Galena and Dubucue. 











t@ Freight Forwarded with Promptness and Despatch, and 
Rates at all times as LOW as by any other Route. 


BY THE COMPLETION OF THE BRIDGE AT DUNLEITH, 


THEY ARE ENABLED TO TAKE FREIGHT To aut Pomnts West or DUBUQUE 
tw WITHOUT CHANGE OF CARS! _g 


DELIVER FREIGHT IN CHICAGO ONLY at the FREIGHT DEPOT of the Com- 
pany, foot of South Water St. Parties ordering Goods from the East should have the packages marked : 


“Via DTllinois Central Railroad.” 


For THROUGH BILLS OF LADING, and further information, 
apply to the Locan Freient AcEnt at Chicago, or to the undersigned. 


M. HUGHITT, Gen. Supt. J. F. TUCKER, Gen. Freight Agt. 


Geo. C. Clarke & Co., 


FIRE, INLAND AND OCEAN MARINE 


INSURANCE AGENCY. 


15 Chamber of Commerce, Chicago. 
New England M. M. Insurance Co., of Boston, 


ASSETS $1,197,000. 


Independent Insurance Company, - of Boston, 


ASSETS $680,000. 


North American Fire Ins. Co., of New York, 
Excelsior Fire Insurance Co, - of New York, 
Fulton Fire Insurance Company, of New York, 
Home Insurance Geunpany, -. of Columbus, 0. 


ASSETS $515,000. 


LESCHOT’S PATENT 


DIAMOND POINTED 


Steam Drills ! 


oo 708 ——— 


, Railroad Grading, Well Boring, Prospecting, &. 


The unequalled efficiency and ec and economy of these DRILLING 
MACHINES are fully established. and they are fast superseding 

ie | all other inventions for ROCK DRILLING, They are 
constructed of various sizes and patterns to suit different classes 

of work, being adapted to Channelling and Gadcing in ome: 

to shafting, tunneling, prospecting and all open cut work in mines; 
also to heavy Railroad-grading and Sub-marine Blasting. They 
operate noislessly without percussion: and produce a perfectly 
cylindrical hole of uniform diameter. Their usual rate of boring 
is three to five (3 to 5) inches per minute in hard rock; eight to 
ten (8 to 10) inches per minute in slate and sand tock, and 
hteen to twenty-two (18 to 22) inches per minute in coal, 
TEST co . in the form of solid cylinders of rock or mineral 
may be taken out of mines from any depth—not exceeding one 
thousand (1, —_ feet—-ehowing & Vge0 ological formation, char- 
acter of mineral deposits, &c. hese drills never need +harp- 
pom and oe a 8 consumed in boring—as the cutting points 
vot ng ney are aw pepe be oer 

le “Engines team Pumps, and all necessary 8 
furnished with dri Hilustrated circular sent on application. 


SEVERANCE & HOLT, Manufacturers, 
Office, 16 Wall Street, New York 


es es Wt fe Tale Works, 48 Canal 8, Chicago, 0. VINTON, Agent 
THE UNION PATENT STOP WASHER, 


Manufactured at Coatesville, Chester Co., Pa., on the 
line of the Pennsylvania Central R. R., has now stood 
the test of practical use on the above road, the ong 4 
hia, Wilmington & Baltimore and Philadelphia & 
ading Railroads, for the past two years, and proved 
iteelf to be what is claimed for it—a a security 
pagainet the unscrewing or receding of nuts. Its sim- 
plicity, efficiency and cheapness over any other appli- 
ance for purpose should recommend it to the 
attention of all persons having charge of Railroad 
tracks, cars and machinery. 

It is especially adapted to. and extensively used by 
leading Railroads of “the country for the purpose of se- 
curing nuts on — joints. 

The accompanying cuts show the application of tne 
Washer. For furtherinformation,app 0 

















































THE 


“RED LINE!” 


—RUNNING OVER THE— 


Michigan Southern and Lake Shore R. R.’s, 


— WAS THE — 


FIRST LINE to CARRY FREIGHT BETWEEN the EAST and WEST, 
WITHOUT CHANGE OF CARS! 


CARS RUN THROUGH TO 


NEW YORK AND BOSTON, 


IN FOUR AND FIVE Days! 











t@ Contracts made at the Offices of the Line..g 


Cc. Shutter, Agent, A. Cushman, mt, 
7 Broadway, New York. Old State House, Boston, Mase 


W. D. MANCHESTER, Agent, 54 Clark St., Chicago. 








Great Central Route. 


“BLUE LINE.” 


ORGANIZED JANUARY 1, 1867, 





1870. 








OWNED AND OPERATED BY THE 
Michigan Central, Illinois Central, Chioago, Bur- 
lington & Quinoy, Chioago & Alton, Great 
Western (of Canada), New York Central, 
Hudson River, Boston & Albany, and Provi- 
dence and Woroester Railroads. 


Tue ** BLUE LINE ”®? is the only route that oflers to shippers of freigh« the advantages of an 
unbroken gauge through from Chicago to the Seaboard, and to all Interior Points on the line of Eastern 
Connections beyond Suspension Bridge and Buffalo. All Through Freight is then transported between 
the most distai . points of the roads in interest, 


WITHOUT CHANGE OF CARS! 


The immense freight My ape of all the roads in interest is omeieret, as occasion requires, for the 
through service of this Line, and has of late been largely increased is Line is now prepared to extend 
facilittes for the transit and delivery of all kinds of freight in Quicker Time and in Better Order than 


vrhor  ‘«~~Zhe Blue Line Cars 


are all of a solid, uniform build, thus My Wy lessening the chances of delay from the use of cars of a 
mixed construction, and the consequent culty of repairs, while remote from their own roads. The 
dlue Line is operated by the railroad companies who own it, without the intervention of intermediate 
parties berweg the Roads or Line and the public. 

Trains run through with regularity IN FOUR OR FIVE DAYS to and from New York and 
Boston. Especial care given to the Safe and Quick Transport of Property Liable to Breakage or Injury, 
and to all Perishable Freight. 

Claims for ob marked loss or damage, ponmngay settled upon their merits. Be particular and direct 
all a to be marked and consigned 


“BLUE LINE.” 


sa CONTRACTS given at the offices of the company in Chicago, New York 
and ton. 
J.D. HAYES, Gen. ManaGer,.. Detroit 


C. E. Nosx,.. P. K. RANDALL, 69 Washington St., Boston 
Geo. E.J ARVIB,. . a 849 Broadway, N. Y. W. W. STREET,...... 91 Lake St., Chicago 
NN. DD. TROmaB yo oi cscc cides ced Quincy, Ill. | J. JOHNSON,.........0e.eseeees Cairo, [1 





THOS, HOOPS, Gen. Fr't han. Jidign Om Sutel Belivend. Chicago. 
A. WALLINGFORD Aer. M No. 91 Lake St., Chicago. 
N. A. SKINNER, F reight es Michigan ‘aensail Railroad. 


Empire Line. 


THE EMPIRE TRANSPORTATION COMPANY’S 


Fast Freight Line to the East 


TO THE COAL AND OIL REGIONS, 
Via Michigan Southern, Lake Shore, and Philadelphia & Erie R. B.'s, 


witrTrTHTouvweotrTr TRAN SF TH! 


Office, No. 72 LaSalle Street, Chicago. 


GEO. W. KISTINE, Western Superintendent, Cleveland, Ohio. 
W. G. Van Demark,..265 Broadway, New York. | E. L. O’ Donnelll,.........ss000s0+0++ Baltimore, Md 
G. B. MoCulloh,....42 South 5th St., Philadelphia. | Wim. F. Smithy, ........--ceeeseceseeeeees Erie, Penn 
JOHN WHITTAKER, Pier 14 North River, New York. 


JOSEPH STOCKTON, Agent, Chicago. 




















A. GIBBONS, Coatesville, Pa. 


W. T. HAN Contracting Agent. 
WM. F, SRIFFITTS, Jr., Gen. Freight Agent, Philadelphia. 
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HNCAGO, ROGK ANAND &: PACH 


RAILROAD. 
@ THE DIRECT ROUTE FOR #1 


JOLIET, MORRIS, OTTAWA, LASALLE, PERU, HENRY, PEORIA, 


Lacon, Geneseo, Moline, 


ROCK ISLAND, DAVENPORT, 


Muscatine, Washington, Iowa City, 
GRINNELL, NEWTON, DES MOINES, 


COUNCIL BLUFFS & OMAHA! 


CONNECTING WITH TRAINS ON THE UNION PACIFIC RAILROAD, FOR 
Cheyenne, Denver, Central City, Ogden, Salt Lake, 
White Pine, Helena, Sacramento, San Francisco, 


And Points in Upper and Lower California; and with Ocean Steamers at San Francisco, for all Points in 
ina, Japan, Sandwich Islands, Oregon and Alaska. 
(@” TRAINS LEAVE their Splendid new Depot, on VanBuren Street, Chicago, as follows: 
LEAVE. ARRIVE. 
PACIFIC EXPRESS, (Sunday excepted)................++ 10.00 a. - 


= 35 p.m 
PERU ACCOMMODATION, (Sundays a tteees .++-5.00 p 


9.50 a.m 
PACIFIC BXPRESS, (Saturdays excepted,).. -- 10.00 - = [Mon. ex. 6.00 a.m 


ELEGANT PALACE SLEEPING COACHES | 


Run Through to Peoria and Council Bluffs, Without Change, 


(2 Connections at La SALLE, with Illinois Central Railroad, North and South; at PEORIA, with 
Peoria, Pekin & Jacksonville Railroad, for Pekin, Virginia, &c.; ‘at PORT BYRON JUNCTION, for 
ie LeClaire, and Port Byron; at ROCK ISLAN » With Packets North and South on the Miss 
issippi River. 


Ge For Through Ticke 
at the Company’s Offices, No. 37 Sou 
257 Broadway, New York. 


A. M. SMITH, Gen, Pass, Agent, 


Leavenworth, Lawrence, 


— AND — 


GALVESTON R. R. LINE, 


OF KANSAS. 


Two Distinct Lines of Road from Kansas City, Mo., and Lawrence, Kau. 


Uniting at OTTAWA, and from thence as a Trunk Line to 


INDIAN TERRITORY. 


The SHORTEST and ONLY DIRECT ROUTE to the celebrated Neosho 
and Verdigris Valleys of Kansas, and will be opened for business 
to the Border of Indian Territory, by Nov. Ist, 1870. 


t@ FIVE DAILY TRAINS, Each Way, connecting at LAWRENCE with trains the 
KANSAS PACIFIC ROAD, for WEST and NORTH and at KANSAS CITY with ALL ROADS FOR 
THE EAST and NORTH, at end of Track with Kansas Stace Co.’s Linz or Coacues for all parts of 


INDIAN TERRITORY, TEXAS & NEW MEXICO. 


&@” Ask for Tickets via L. L. & GR. I & G. R. R., for all 
Freight taken from any part of the East to end of track WITHOUT BREA 


CHAS. B. PECK, 
Gen. Freight and Ticket Agent, Lawrence, Kan. 








and all desired information in regard to Rates, Routes, etc., call 
Clark Street, Chicago, 413 California Street, San Francisco, or 


HUGH RIDDLE, Gen. Supt, =P. A. HALL, Asst, Gen, Supt. 














oints in : ee Kansas. 
<ING BULK 


M. R. BALDWIN 


p) 
Superintendent, Lawrence, Kan, 








CHAS. J. PUSEY, P. 0. Address—Box 5222. EDW'D H. PARDEE, 


Pusey & Pardee, 


74 BROADWAY, NEW YORK. 


American and English Rails, 
LOCOMOTIVES AND CARS FISH-PLATES, SPIKES, &c. 


—SOLE AGENTS FOR— 


Atkins Brothers’ Pottsville Rolling Mills, and G. 


Buchanan & Co., of London. 


2 Special attentien given to filling orders for small T and STREET RAILS, of every 
weight and pattern. 


OLD RAILS BOUGHT OR RE-ROLLED, AS DESIRED. 








J. E, FRENCH, W. 8. DODGE. D. W. CROSS. 


Winslow Car Roofing Company. 
PATENT IRON CAR ROOFS. 


Established, 185°. 


No. 211 Superior St. CLEVELAND, O. 


20,000 Cars covered with this Roof! We claim that these 
Roofs will keep Cars dry, and will last as long as the 
Cars they cover without any extra expense 
a er once put on. 
(@ Senp ror CrrcuLars. 











Over 








Milwaukee & St. Paul R. W. 


THE ONLY ALL RAIL LINE TO 


ST. PAUL AND MINNEAPOLIS | 


AND ALL PORTIONS OF 


Wisconsin, Minnesota & Northern lowa. 
PURCHASE TICKETS VIA MILWAUKEE, 


Passengers Going via Milwaukee, 


Have Choice of Seats in Clean Coaches, and on Night 
Trains, a full night’s rest in Palace Sleeping Cars. 


sa" BAGGAGE CHECKED THROUGH BY THIS ROUTE ONLY !-@a 


PASSENGERS FROM CHICAGO can obtain these Advantages only by 
the MILWAUKEE DIVISION of the CHICAGO & NORTHWESTERN R’Y. 




















SPECIAL NOTICE.—Passengers destined to any place 
in Wisconsin, Minnesota, or Northern Iowa, either on or off the 
Lines of this Company, who cannot procure Through Tickets to 
their destination, should purchase their Tickets TO MILWAU- 
KEE, as this is the Great Distributing Point for these States, 


A. V. H. CARPENTER, Ss. 8. MERRILL, 


Gen. Pass. Agt. Milwaukee. Gen. Manager, Milwaukee. 


KANSAS PACIFIC RAILWAY. 


Great Smoky Fill Route, 


Now Completed and Open for Business Through to 


DENVER, COLORADO, 


There Connecting with the DENVER PACIFIC RAILROAD for CHEYENNE, forming, 
in Connection with the UNION and CENTRAL PACIFIC RAILROADS, 
another ALL-RAIL ROUTE to 


CALIFORNIA, NEVADA, UTAH, MONTANA, 
WYOMING, COLORADO, &C. 


The most available Passen er and Freight Route to Lawrence, Topeka, Junction City, Abilene, Salina, 
Hays, KIT CARSON, River Bend, DENVER, CHEYENNE, OGDEN, SALT LAKE CITY, 


Sacramento, and San Francisco. 


Close Connections are made in Union Depots at KANSAS CITY and STATE LINE with Ex- 
press Trains of the HANNIBAL & St. JosEpH, NoRTH Missouri and Missouri PactFio RarLRoaps. 
Southern Overland Passenger and Mail Coaches lerye Kit Carson daily for Pueblo, Trinidad, Fort 
Union, Santa Fe, &c. 
Hughes & Co.’s Splendid Concord Coaches leave Denver daily for Central City, Georgetown, &c. 
Passenger and Freight Rates always as low and conveniences as ample as by any other Route. 


PULLMAN’S PALACE CARS ACCOMPANY NIGHT EXPRESS TRAINS. 


Be careful to ask for tickets 

















Through Tickets can be obtained at all | principal ticket offices. 
via Kansas Pacific Railway, ‘‘Smoky Hill Route.” 


5,000,000 Acres of Farming Lands For Sale! 


Situated along io line of this Great National Railway. For particulars, address JNO. P. DEVEREUX, 
Land Commissioner, Lawrence, Kansas. 


R. B. GEMMELL, Gen. Freight & Ticket Agt. 


THE ERIE & PACIFIC DISPATCH CO. 


Are Authorized Freight Agents. 
For information, Contracts, and Bills of Lading, apply at their office, 64 Clark Street, Chicago. 
=x. BH. RAPP, AGT. 


A. ANDERSON, Gen. Supt. 

















Dealers in 


R. R. Cross-Ties, Telegraph Poles, 


FENCE POSTS, BRIDGE TIMBER, 
Piles, Hard-wood Plank, &c., &c., 


To which the Attention of Railroad Contractors and Purc! 
Agents is respectfully called. 


lasing 


REFER TO :—Jas. M. Walker, Chicago, Pres’t L. L. & G. R. R.; Jas. E. & Wm. Young, Chicago, 
Railroad Builders; H. J. Higgins, Purchasing Agent C. B. & Q. R. R.; ‘and Railroad Officers and Pur- 
chasing Agents generally. 


MARSH & GOODRIDGE, 
256 South Water St., Chicago. 
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HNCAGO NORTHWESTERN i. W. 


Comprising the PRINCIPAL RAILROADS fron from CHICAGO Directly NORTH 
NORTH-WEST — WEST. 


ALL RAIL TO THE P PACIFIC OCEAN! 
Great California Line. 


TRAINS LEAVE WELLS STREET DEPOT AS FOLLOWS: 














1c A. M. Pacific — <s P. M. Rock Island 


For Sterling, Rock Island. Fulton, Clinton. EX ar Rap’ ids ds, Boone, beuteen, Missouri Valley Jun 
Sioux City, Council Blufis and ‘Omeba, there connecting with the 


UNION PACIFIC RNR. RNR. 


For Cheyenne, Denver, Ogden, Salt Lake, the White Pine Silver Mines, Sacramento, San Francisco, and 
all parts of Nebraska, Colorado, New Mexico, Arizona, Wyoming, Mon’ 
Idaho, Utah, Nevada, and the PACIFIC COAST. 























er. 


FROM CHICAGO Hours, 1st Class Fare, FROM CHICAGO Days, Ist Class Fare, 
To OMABA.,...... 23 $20.00|To SACRAMENT 4% $118.00 
“« DENVER,..... 52  70.75| “ SAN rmanciscé ,5 118.00 


TRAINS ARRIVE: oy Mail, 7.00 a.m.; Dixon Passenger, 11,10 a. m.; Pacific Express, 
3:50 p. m.; Rock Island Express, 3:50 p. m.; Cedar Rapids Passenger, 6:50 p. m 


FREEPORT LINE, 
9.00 A. M. & 9.45 P, M. For Belvidere, Rockford, Freeport, Galena, Dun- 


4.00 P. M., Rockford Accommodation. 
5.30 P.M., Geneva and Elgin Accommodation 
6.10 P. M., Lombard Accommodation. 
5:50 P. M., Junction Passenger. 
TRAINS ARRIVE :—Freeport Passenger, 2:30 a. m., 3:00 p. m.; Rockford Accommodation, 


11:10 a. m.; Geneva and Elgin Accommodation, 8:45 a. m.; Junction ‘assenger, 8:10 a. m.; Lom 
Accommodation, 6:50 a. m. 


WISCONSIN DIVISION. 


2 Trains leave — ot, cor. West Water and Kinzie Sts., daily, Sundays excepted, as follows: 
10. 00 A, M.® Y EXPRESS, for ag ne onroe, Whitewater, Madison, Prairie du 
e Chien, Watertown . Minne ta Junction, Portage City, Sparta, La Crosse, St. 
Paul, and ALL POINTS ON THE UPPER MISSISSIPPI RIVER; Ripon, Berlin, Fond du Lac, Oshkosh, 
Neenah, Appleton, and Green Bay. 
3. PP. M., Janesville Accommodation. 
5. NIGHT ty, ay for Madison, Prairie du Chien, Watertown, Minnesota 
UF PER MISSISSIPPI RIVER Hinen erika’ Fond d Lac Ostkoch. “Me —- +: Forme aan 
D on r ond du Lac, 08) enas! ton, 
and THE LAKE SUPERIOR COUNTRY. a 
5.30 P. M., Woodstock Accommodation. 
6:20 P.M., Barrington Passenger. 


TRAINS ARRIVE :—5:30 a. m., 7:45 a. m., 10310 a. m., 1:00 p. m. and 7:15 p. m. 


MILWAUKEE DIVISION. 








CRUE. DUTT TBs. o-oo siccess c060cendsabdtnccassgonogsenocbesccceves 00sses 8:00 A. MI. 
EXPRESS, (ex. Sun.) Deciscasi Kenosha, Racine and Milwaukee,...... 9:45 A.M. 5:00 P. MI. 
ei cs sl cn ead lapiogecngnhpeamenegl 11:40 A. ME. 
HIGHLAND PARK PASSENG »Evcaogel 4-0 Baccccegthssiens steccgoseee 1:15 P. Mi. 
MILWAUKEE EE OM MODATION with Slee: eeping Car attached............-- 11:00 P. M. 
EVANSTON ACCOMMODATION, (Daily, ) from Wisconsin Div. Depot........... 1:30 P. Mi. 
KENOSHA AC COM ODS Tsen, > & ndays excepted) — Wells St. Depot..... 4:15 P. Mi. 
AFTERNOON PASSENGE ilwaukee Div. Depot....................+. 00 P. M. 
WAUKEGAN ACCOMMODA TON, (except Sundays) _ Wells St. Depot..... 5:25 P. Mi. 
WAUKEGAN PASSENGER, (Sundays excepted) from Wells St. Depot........... 6:15 P. M. 


TRAINS ARRIVE :—Night Accommodation, with Slee 
4:10 p. m. Milwaukee Mail, 10:10 a. m.; Afternoon Passenger, 
tion, 8:25 a.m.; Kenosha Accommodation. 9:10 a.m.; | en Accommodations, 1.4 
Waukegan Passenger, 7:55 a.m.; Highiand Park Paseenger, 3.45 p. m. 


PULLMAN PALACE CARS ON ALL NIGHT TRAINS. 
corner THROUGH TICKETS Eat ra oh ay erent Ceiore 


South, and in Chicago at the Southeast 
assenger eeeations as above. 

H. P. STANWOOD, 

Gen. Ticket Agt. 


~~" Car, 5:00 a. m.; Day Express, 
p.m.; Wauke an Accommoda- 
anaes 00 p. m.; 





Pan-HMandle 


—-—AaNngzd— 


Penna Gentral Route East! 


s@ SHORTEST AND QUICKEST ROUTE, via COLUMBUS, TO “@a 


PITTSBURGH, BALTIMORE, PHILADELPHIA & NRW YORK 


On and after Saturday, JULY 10th, 1870, Trains for the East will run as follows: 
[DEPOT CORNER CANAL AND KINZIE 8T8., WEST SIDE.) 


8:10 A. M. DAY. EXPRESS. 


(SUNDAYS EXCEPTED.] Via Richmond. Arriving at 


COLUMBUS... 35 A. a | HARRISBURG..10:35 P. M.| New Yorx.... 6:40 A. M. bk —— sestal 
PIrrsBURGH. “1300 . | PHILADELPHIA 3:10A. M.|Baurmore. .. 2:30 A. M. \Boston. . PM: 


7:40 P. M. NIGHT EXPRESS. 


(SATURDAYS EXCEPTED.)} Arriving at: 
CoLumBvs.. .11:15 A. M. 


Harnissure.. 5:10 A. M| New Yor«. ..12:10 P. M.| Wasnin 0 
PirrsBuRGH.. 7:05 P. M.| PHILADELPHIA.9.35 A. M. | Bautimons... 9:00 A. M M|Bosrom ato P.M M. 


Palace Day and Sleeping Cars 


Run Through to COLUMBUS, and from Columbus to NEW YORK, Wrraovur Cuanesr! 


OMLY OWE CHANGE TO MEW YORK, PHILADELPHIA, OR BALTIMORE | 
CINCINNATI & LOUISVILLE AIR LINE SOUTH. 


42 Miles the Shortest Route to Cincinnati, 
18 Miles the Shortest Route to Indianapolis and Louisvill . 


—— FROM ONE TO—— 


<> Hours the Quickest Route to Cincinnati ! 


THE SHORTEST AND BEST ROUTE TO 
Columbus, Chillicothe, Hamilton, Wheeling, Parkersburg, Evansville, 
Dayton, Zanesville, Marietta, Lexington, Terre Haute, Nashville, 
ALL POINTS IN CENTRAL & SOUTHERN OHIO, & INDIANA, KENTUCKY & VIRGINIA, 
— QUICK, DIRECT AND ONLY ALL RAIL ROUTE TO — 


New Orleans, Memphis, Mobile, Vicksburg, Charleston, Savannah, 


AND ALL POINTS SOUTH, 
Cincinnati, Indianapolis and Louisville Trains run as follows: 


THROUGH WITHOUT CHANGE OF CARS! 
8:10 


. AA. "7:40 


(Sundays excepted) ‘Arriving al (Saturdays excepted.) autos at 
LOGANSPORT. .00cccccccccccccccccccs coe EMGAGE 0c coccccccccces cocccccese : 
KoKomo......... ese eeee Kokomo...... i" 























CINCINNATI CINCINNATI... 
INDIANAPOLIS INDIANAPOLIS 
eOUBIVERERB, 0 00cccc ccccccccccovcccccoccs EMUMBVEREB. 000 csccccccccoscccccsccccccs GOR, 


Lansing Accommodation: Leaves 5:10 P.M. Arrives 8:55 A.M. 
Dolton Accommodation: Leaves 10:10 A. M. Arrives 3:25 P. M. 


PULLMAN’S PALACE SLEEPING CARS! 


Accompany all Night Trains between Chicago and Cincinnati or Indianapolis. 





G2 Ask for Tickets via COLUMBUS for the East, and via ** The AIR LINE”? for 
Cincinnati, Indianapolis, Louisville and ints South. Tickets for sale and Sleeping Car Berths 
secured at 95 RANDOLPH STREET, CHICAGO, and at Principal Ticket Offices in the 


West and Northwest. 
WM. L. O’B I. 8S. HODSDON, 


Gen. Pass. and Ticket Agent, Columbus. Northwestern Pass. Agt., Chicago. 
D. W. CALDWELL Gea. Supt. Columbus: 





GEO. L. DUNLAP, 
Western Union Railroad. 





THE DIRECT ROUTE! 
CHICAGO, RACINE & MILWAUKEE, 


Beloit, Savanna, Clinton, Pt. Byron, Davenport, Mineral Point, 
Madison, Freeport, Fulton, Lyons, Rock Island, Sabula, 
Galena, Dubuque, Des Moines, Council Bluffs, 


OMAHA, SAN FRANCISCO 


AND ALL PRINCIPAL POINTS IN 


Southern and Central Wisconsin, Northern Illinois, and Central and Northern Lowa. 
FRED. WILD, D. A. OLIN 


Gen. Ticket Agent. Gen. Supe 


CRERAR, ADAMS & C0., 


Railroad Supplies ! 


CONTRACTORS’ MATERIAL. 
11 and 13 Wells Street, 


CHICAGO, ILL. 


CHICAGO & NORTHWESTERN DEPOT, 
CHI 





ntendent. 


















Manufacturers of IMPROVED HEAD- = for Locomotives, 
Hand and Signal Lanterns, Car and Sta‘ ion Lamps, Brass Dome 
wastage, Dome Mouldings, Cylinde: sHosds. and Car Trimmings, of 
= ery ; 








MOORE 


Steel Elastic Car Wheel Co. 


OF NEW JERSEY. 
Proprietors of 


MOOREZE’S PATENT 


FOR THE MANUFACTURE OF 


ELASTIC CAR WHEELS. 


FOR PASSENGER AND SLEEPING COACHES. 
Noiseless, Safe, Durable and Economical. 


Also, Manufacturers of 


CAR WHEELS OF EVERY DESCRIPTION. 


H. W. MOORE, Presiden 
JAS. K. CROTHINGHAM, Seerctary. 
F. W. BLOODGOOD, Treasurer. 


aA Works, cor. Green and Wayne &ts.. JERSEY CITY, N, J. 
P. O. Address— Box 129, Jersey City, N. J. 


American Compound Telegraph Wire. 


More than 3000 Miles now in Operation, 


ity, and great ability to withstand the 
mith h a large number of Stations, and for } 
the copper, wit 











“Demonstrating beyond question 1ts superior worki 
elements. For,RarLroap Lings, connecting a single wire 
circuits, this wire is peculiarly adapted; the —_ conductin a oa — by 
other advantages, rendering such lines fully serviceable during the heaviest rain 

Having a core of steel, a smal! number of poles ne are ye wage A y oe with iron wire con- 
struction, thereby preventing much loss of the current ne A Stak Oo materially reducing cost 
of maintenance. OFFICE AMERICAN COMPOUND TELEG APH WIR. 

234 Wi Wert 90th f Street, New York. 

BLISS, TILLOTSON & CO., Western A 
P ; 247 Somh Wa Water Street, Chicago. 
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THE FAVORITE THROUGH PASSENGER ROUTE! 


Chicago, Burlington & Quincy 


RAILROAD LINE. 
$8 THROUGH EXPRESS TRAINS DAILY! 


FROM CHICAGO Hours. ist ClassFare. FROM CHICAGO Days. ist Class Fare. 
TO OMAHA, = = = 2 $20.00| TO DENVER, - « 2% 68.70 
“ $7. JOSEPH, - - 21 19.50) ** SACRAMENTO, - 4% 118.00 
‘6 KANSAS CITY, - 22 20.00; ** SAN FRANCISCO, 5 118.00 

Trains Leave Cuicaeo from the Great Central Depot, foot of Lake Street, as tollows : 


BURLINGTON, KEOKUK, COUNCIL BLUPRS & OMAHA LINK, 


"7 MAIL AND RESS, (Except Sunday,) stopping at all 
<AEO A. M. stations; mak ug close connections at Mendota with Thinots Cen- 
tral for Amboy, Dixon, Freeport, Gal th, Du 


ena, Duniei h, Dubuque, LaSalle, E] Paso, Bloomington, &c. 


F T LINE, (Except Sunday,) stopping at 
495 A. M RACE pRts 4 Aurora, Leland, Mendota, Princeton, 
uda, Kewanee, va, lesburg. all Stations West and Scuth of Galesburg. 
@@ An ELEGAN ‘0. 


an 
GANT DAY COACH anda PULLMAN PALACE DRAWING BOOM CAR 
is attached to this train daily from Chicago 


TO COUNCIL BLUFFS & OMAHA WITHOUT CHANCE! 
‘VENIN Ex ESS (Daily. except Sunday), in direct 

<=OO fp, M. —— ek x65 rated New York ond Chicago Lightning 
xpress Tiains of uj] Eastern Lines, for Burlington, Ottumwa, Des Moines, Nebraska City, Council 


Bluffs, Omaha, and all poinis West. Pullman Draving-Room Sleeping Car attached to 
this Train daily from Chicago to Ottumwa without change! 


RESS (Daily, except Saturday,) stopping a 
3Q fp, My, Niipencpebcanons ween Chicago. and Burlington. ELE- 
Se cOaciiss, ana's PULLMAN PALACE SLEEPING CAR are stiached to 


this train from Chicago to Burlington, without change! This isthe only Route between 


CHICAGO, COUNCIL BLUFFS & OMAHA, 


—— RUNNING THE CELEBRATED —— 








Pullman Palace Dining Cars! 
49 MITES THE SHORTEST ROUTE BETWEEN 


Chicago & Heokuk, 


And the Only Route Without Ferrying the Mississippi River ! 


OUINGY, ST. JOSEPH, LEAVENW'TH & KANSAS CYTY LINE, 
LOsASS A, M, PACHIGERERPS (oy stim, Sey eh 


d, running :hrough from Chicago to KANSAS CITY, Without Change! 
EX ESS (Daily, except Sunday,) with Pull- 
SOO P. M. nan eee Zoe ug’ oom Sleeping Car attached, 
running through trom Chicago to QUINCY, Wirnout CHANGE 
NIGHT PRESS. (Daily, except Saturday,) with Pull- 
sf Py em.nmn Yalece sh-«ping Car-a‘tached from Chicago to 
ALES Ou : Patacg Day Coacugs from Chicago to QUINVY, ithout Change! 


@G&< MILES THE SHORTEST AND ONLY ROUTE BETWEEN 


Chicago and Kansas City! 


WITHOUT CHANGE OF CARS OR FERRY. ({ 


115 MILES The Shortest Route het. Chicago & St. Joseph. 


THZ SHORTEST, BEST AND QUICKEST ROUTE BETWEEN CHICAGO AND 


Atchison, Weston, Leavenworth, Lawrence, 


AND ALL POINTS ON THE KANSAS PACIFIC R’Y. 





4 RIVERSIDE & HINSDALE AC'OMMODATION.7:00 A, M. 1:30 & 615 P. M. 

| ME VDOTA en AS Saree 4:15 P. M. 

Ca rains Bay AURORA PASSENGER.............056 660000000 5:30 P. M. 

Tv s Arrive :—Mail and Exprers, 3:45 p.m.; Atlantic Exp., 4:15 p.m , except Sunday; Night 

Exp, oon m., except Monday; Mend.ta Passenger, 10:00a, m.; Aurora Passenger, B45 a. m.; Quincy 

Passenger 7:30 P, M.; Riverside and Hinsdale Accommodation, 6:50 and 9 a. m. and 5:30 p. m., except 
day. 

a for Tickets via Chicaco, Burlington & Quincy Railroad, which can be ob- 


tained at all principal offices of connecting roads, and at Company’s office in Great Central Depot, Chica- 
go, at as low rates as by any other route. 


ROB’T HARRIs, SAM’L POWELL, E. A. PARKER, 


\ intenden Gen’! Ticket Agent, n. West. Pass, Agt.. 
Gon’l TO TCAGO. 4 CHICAGO,” CHICAGO” 


MIR GREAT THROUGH PASSENGER ROUTE [0 KANSAS 


IS VIA THE OLD RELIABLE 


HANNIBAL & ST. JOSEPH 


SECORT LIN =e). 
Crossing the Mississippi at Quincy and the Missouri_at Kansas City on New Iron 
Brid r i Three Daily Express Trains, Through Cars and Pull 
- Sleeping Palaces from Chicago & Quincy to Br. Joseph & Kansas chy. 
The Advantages gained by this Line over any other Route from Chicago, are: 


LLS MILs THE SEHEONRTEST ! 
To St. Joseph, Atchison, Hiawatha, Waterville, Weston, Leavenworth, 


Ga MILES THE sHONRTEST! 


To Kansas City, Fort Scott, Lawrence, Ottawa, 


Garnett, Iola, Humboldt, Topeka, Burlingame, Emporia, Manhattan, Fort Riley, Junction City, Salina, 
Ellsworth, Hays, Sheridan, Olathe, Paola, Cherokee Neutral Lands, Baxter Springs, Santa Fe, 
New Mexico, and all Points on the KANSAS PACIFIC, and MISSOURL RIVER, FT, 

SCOTT & GULF R. R's, with which we connect at Kansas City Union Depot. 

















THIS BEING THE SHORTEST LINE AND QUICKEST, is gopoupentiz the cheapest; and no 
one that is posted thinks of taking any other Route from Chicago to reach principal points in 


Missouri, Kansas, Indian Territory, or New Mexico, 


DAILY OVERLAND STAGES from west end Kansas Pacific Railway, for Pueblo, Santa Fe, Den- 
ver, and*peints in Colorado and New Mexico. 

Tuts is also a most desirable Route, via St. Joseph, to Brownsville, Nebraska City, Council Bluffs, 
and Omaha, connecting with the Union Pacific Railroad for Cheyenne, Denver, Salt Lake, Sacramento, 
San Francisco, and the Pacifie coast. j 


Through Tickets for Sale at all Ticket Offices, Baggage, Checked Through, and 
Omnibus Transfers and Ferriage avoided. 


P. B. GROAT, Gen. Ticket Agent. 


GEO. H. NETTLETON, Gen. Supt. 
HANNIBAL, Mo. 


HANNIBAL, Mo, 





Old, Freliable, Air-Line Route! 


HNGAG, ALTON & ST. LOUIS ff 


SHORTEST, QUICKEST AND ONLY DIRECT ROAD TO 


Bloomington, Springfield, Jacksonville, Alton, 


mete AND) <me 


SesT. LOW IS 2? 
WITHOUT CHANGE. OF CARS. 


THE ONLY ROAD MAKING IMMEDIATE CONNECTIONS AT ST. LOUIS, 
WITH MORNING AND EVENING TRAINS 


—PoOoR— 


ATCHISON, LEAVENWORTH, KANSAS CITY, 


Lawrence, Topeka, Memphis, New Orleans, 


And All Points South and Southwest. 

















= TRAINS leave Curcago from he West-side Union Depot, near Madison Street Bridge._gra 


EXPRESS MAIL, [Except Sundays]................cccccccsccccccecee seccceccccces 8:10 A. Mm, 
LIGHTNING EXPRESS, [Except Saturdays and Sundays].................se0e0- 9:50 P.M, 
eM I TOI e's 5 a's a soe, daeneneceakserescnénnvcapecceseceeseeesoess 6:00 P.M, 
JOLIFT ACCOMMODATION, [Except Sundays]................ ceeeeeeee -- 4:40 P.M, 
JACKSONVILLE EXPRESS, [Daily]..............2. cece ce eceeneceee ce eeeseeess 6:00 P. M, 


Trains arrive at Chicago at 8.00 P. M., 8.30 A. M. and 6:00 A.M. Joliet Accom., 9.40 A. M. 
This is the ONLY LINE Between CHICAGO & ST. LOUIS RUNNING 


Pullman's Palace Sleeping and Celebrated Dining Cars 


BAGGAGE CHECEHEED THROUGEH. 
Through Tickets can be had at the Company’s office, No. 55 Dearborn street, Chicago, or at the 


Depot, corner of West Madison and Canal streets, and at all a Ticket Offices in the United States 
and Canada. Rates of Fare and Freights as low as by any other Route. 


A. NEWMAN, Gen. Pass. Agent. J. C. McMULLIN, Gen. Supt. 


North Missouri R. R. 


PASSENGERS FOR 


KANSAS AND THE WEST, 


ARE REMINDED THAT 


THE NORTH MISSOURI R. R. 
—_— 


11 MILES SHORTER than any other Route! 


BETWEEN 


St. Louis and Kansas City. 


15 Miles Shorter between ST, LOUIS and LEAVENWORTH 


— AND—- 


<L& MILES SHORTER TO ST. JOSEPH! 


THAN ANY OTHER LINE OUT OF ST. LOUIS. 











sa Three Through Express Trains Daily ! -@a 


Pullman's Celebrated Palace Sleening Cars on all NighttTrains ! 


e& FOR TICKETS, app! at all Railroad Ticket Offices, and see that you get your Tickets 
via St. Louis and North Missouri Railroad. 


C. N. PRATT, Gen. Eastern Agt., S. H. KNIGHT, Gen. Superintendent, 
111 Dearborn-st. CHICAGO. ST. LOUIS. 


JAS. CHARLTON, Gen. Pass. and Ticket Agt., Si. Louis. 


Pacific Railroad of Missouri. 


THE MOST DIRECT AND RELIABLE ROUTE FROM ST. LOUIS THROUGH TO 


KANSAS CITY, LEAVENWORTH & ATCHISON, 


s@ WITHOUT CHANGE OF CARS! “@a 


Close Connections at KANSAS CITY with Missouri Valley, Missouri River, Ft. Scott & 
Gulf, and Kansas Pacific R’ys, for Weston, St. Joseph, Junction City, Fer$ Scott, 
Lawrence, Topeka, Sheridan, Denver, Fort Union, Santa Fe, and 


ALI. POINTS WHEST! 


eS At SEDALIA, WARRENSBURG and PLEASANT HILL, with Stage Lines for Warsaw, 


uincy, Bolivar, Springfield, Clinton, Osceola, Lamar, Carthage, Granby, Neosho, Baxter Springs, Fort 
Gibson Fort Smith, Van Buren, Fayetteville, Bentonville. = s : = 


PALACE SLEEPING CARS on all NIGHT TRAINS. 
Baggage Checked Through Free! 


THROUGH TICKETS for sale at all the Principal Railroad Offices in the United States and Cana- 
das. Be Sure and Get your Tickets over the PACIFIC R. R. OF MISSOURI. 


WwW. B. HALE, THOS. McKISSOCK 


Gen. Pass, and Ticket Agt, General Superintendent. 














il 
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THREE HOURS IN ADVANCE OF ALL OTHER ROUTES! 


Sixty-One Miles the Shortest Line ! 


Only 24 Hours! 


— FROM — 


CHICAGO TO NEW YORK. 





Pittsburgh, Ft.Wayne & Chicago and Pennsylvania Gentral 


IS THE ONLY ROUTE RUNNING ITS ENTIRE TRAIN THROUGH TO PHILADELPHIA AND NEW YORK, AND THE ONLY ROUTE RUNNING 


THREE DAILY LINES OF PULLMAN’S DAY AND SLEEPING PALACES, 


—— FROM CHICAGO TO —— 


PITTSBURGH, HARRISBURG, PHILADELPHIA & NEW YORK 


mwrawiTHovutT CHANGE 1m 


WITH BUT ONE CHANGE TO 


BALTIMORE, PROVIDENCE, NEW HAVEN, 


HARTFORD, SPRINGFIELD, 


WORCESTER AND BOSTON! 


And the Most=iDirect Route to Washington City. 





i; Trains Leave WEST SIDE UNION DEPOT, corner West Madison and Canal Streets, as follows: 
















LEAVE: | _ Mail |Past Bxpress. | Pacific Brp. | Night Brp. |... o> 
CHICAGO. ....ceeeecceeeeeeeeesees «| BOA. M.| 1100A.M) 5.15, M.| 9.00 P.M. apg se 
rin nikvecais tienacabiced 9.50 | 150 PMs. 9 10 213A.M Sos sy 
FORT WAYNGD.....c.cccccccsccccees | 3240 P.M.) 320 * 30 “ Ip. 5.80 “ | Fi 
SME sox sctinuscobssecseece9essesch? ME as “ iS 25 A. M. “g10 « |Se- oS> 
I tisacnsnieurthniasbaseest | a7 we] | ae 940“ |f aang 
ORESTLING..........cc.ccc scsceees | 6.00A.Mle. 655 “ | 490 “ |p.12.05P. Mme Ros 
DAREN. oas0scosers anqssceseene |} 64 “ | 716 * | 500 “ | 1984 * |° 8Sp 

I nists seceneeckeeety | 90 « | 8a «| 64 “ | gat | BoSz 
Bc iicietesis - uinekdees | 1045 “ | 955 “ Ip 840 * | 3.55 “ ; 
ROCHESTER.........0...0. -sssseecl p.205 P.M.) 12.17A.M.) 10.52 “ | 60g « | South 
PIT PSBURGH.. 315 “| 1950 “ | 1945P.M.ls. 7.50 * 5.30 
GLAIRSVILLE BRANCH............ | 6 “] .. 8] oe @ T ome | as 

o “ “ “ 

CRESSON ssc) GB pov | ER | a | oe 

Tin cshaxancenigendecnennn 8.9.05 “ |p.440 “ | 5.45 “ | 1935 4.M/p.10.05 “ 

HUNTINGDON..........-.cc0ccceeee fiom * | 8! | moe | 4s aaa 
LRWIDTOIUEN 50.5200 cscestcecssescee | 144 % | Cw | gag o 2.59 “ | 1995P.M 
HARRISBURG. 00.0.0. ee cee ccs. | 2:10 893 “ | 1045 “ |. 520 “ Ip o50 4 

I es ccanicnne snmnccenniel | 340 “| JPM! 215a.mM/ 700 “ | 410 « 

DOWNINGTON. (0000000000000 } So “| us 140 “ |p.816 “ | 5.35 “ 

ARRIVE: 

PHILADELPHIA............ ...0.+. | 630 “ | 290 “| 810 “* | 940 “| Too « 

LLB YORK, VIA PHILADELPHIA...... | 10.41 * 3.06“ 643 “* 1.00P.M.) 10.26 * 
‘ 

4 Wommenatettnetaen Reeleasese 0. HM wart ae Hie cme amt 

WASHINGTON 0.000002. .0e cess cesl cisco ne 340 “ | 5.50 “ | 1.00PM) 10.00 “ 

RRR 9.00 P.M] 5.50A.M) 6.05P.M.] 11.50 “1... 











BOSTON AND NEW ENCLAND PASSENCERS will 





THE F AST TE (PRES Leaves em © daily, exce t Sunday ; the entire Train,— 
gage, Day an ind. Pullman’ " Palace © ars—-RUNNING THROUG 
Caienge tort SSice: leaves Pittsburgh daily, except Monday. This train 
Fe Cin ‘ame to make close connection for BOSTON! Ho 
other Route through New York makes it! arrives in BALTIMORE Five Hours, and WASHING 
CON Four Hours in Advance of Rival Routes! 


GIF EXPRESS | Leaves Chicago and Pittsburgh daily, for Philadelphia and 
onc HE ro York, with Ly} PALACE CARS from 
leaves Har daily, except ae SLEEPING CARS from Chi- 
pee » Pittsburg h, ond bab y 4 10 > Philadel Iphia. n arrives in BALTIMORE Nine 
Hours, and WashiNa CON Sevea HWoars, ia cavemes < ot all other Lines! 


pees Gime 0 daily, except Saturday and Sunday; 
THE NIGHT, EXPRESS, 











leaves 


Pittsburgh dail y. except Sunday; leaves Harrisbu for Ba 


timore dail E CARS from Chicago to Philadelphia and New 
SLEEPIN CARS = Chicago to Crestline, and from teburgh to New York, Philadelphia on 
timore train reaches BALTIMORE Three Hours in Advance of competing 


Routes! 





Leaves Chicago daily, except Sunday, my at all Stations, and v1 
MAL Crestline the same evening [where passe’ can transfer to Day riot \ 
- HE M xpress, ] the next pas, and leaves Pittsburg daily, except Sunday. BLE IN 


ARs from Pitted urgh to Philadelphia 
THE SOUTHERN EXPRESS sitive Patace CANS to Pullshelphia and Now 


York; leaves Harrisb Itimore daily, except Sunday. 





find this Route especially Desirable, as it Gives them an 


opportunity of Seeing the FINEST VIEWS AMONC THE ALLECHANY MOUNTAINS, 
Besides Visiting PITTSBURGH, PHILADELPHIA and NEW YORK, without extra cost! 


All New Eingland Passengers holding Through Tickets, will be 


Transferred, with their Baggage, to Rail and Boat Connections in 


NEW YORK, WITHOUT CHARGE. 


Close Connections Made at Lima for all Points on the Dayton & Mich. and Cin., Hamilton & Dayton R’ys, 


And at CRESTLINE, for CLEVELAND, ERIE, DUNKIRK, BUFFALO, NIAGARA FALLS, and all Points reached via Lake Shore R. R. 





THROUGH TICKETS for sale at the Company’s Offices, at 65 Clark St., and also at 52 Clark St.; cor. Randolph and Wells St.; at N. E. corner of 


Randolph and LaSalle Sts.; and at Depot, Chicago. 


F. RB. MYERS, Gon. Pass, and Ticket Agt, P. & F. W. R’y, Chicago. 


Also at Principal Ticket Offices in the West. 
W. 0, CLELAND, Gen. Western Pass, Agt, P. Ft.W. & 0. B’y, Chicago, 


T. L. KIMBALL, Gen. Western Pass, Agent, Penn. Central BR. R., Chicago. 








3. H. LINVILLE, PRESIDENT. J. L. PIPER, GEN. MANAGER, A. @. SHIFFLER, SUP’T & TREAS. 


The Keystone Bridge Company 


OF PITTSBURGH, PENN. 


Oflce and Works, 9th Ward, Pittsburgh, Ps. Philadelphia Office, 426 Walnut Street. 
GENERAL WESTERN OFFICE :—13 Fullerton Block, 94 Dearborn St., 
CHICAGO, ILL. 


This Company possess unrivaled facilities for manufacturing and erecting every description of 
Iron and Wooden Railway and Road Bridges, Roofs, Turn-Tables and Build- 
ings, ** Linville and Piper» Patent Iron Bridges, Self-Sustaining Pivot Bridges, 
Suspension Bridges, and Ornamental Park Bridges. Contractors for Wooden or Iron 
Bridges of any pattern, as per plans and specifications. Circulars sent on application. 

WALTER KATTE, ENGINEER. A. D. CHERRY. SECRETARY. 


PITTSBURGH CAST STEEL SPRING WORKS, 
A. French & Co., 


Manufacturers of Extra Tempered, Light Elliptic 


CAST STEEL SPRINGS, 


FOR RAILROAD CARS AND LOCOMOTIVES, 


FROM BEST CAST STERL. 
OFFICE AND WORKS:—Cor. Liberty and 2ist Sis., PITTSBURGH, PA. 
CHICAGO BRANCH, 88 Michigan Ave. 














Broad Gauge! Double Track ! 
ERIE RAILWAY. 


B=PRESS TRAINS DAILY! 
From Cleveland, Dunkirk and Buffalo, 625 Miles, to New York, WITHOUT CHANGE of Coaches ! 


e Trains of this Rail ON ALL WESTERN AND 
soutmnnn LINES fon way are run in DIRECT CONNECTION WITH 


Elmira, Williamsport, Oswego, Great Bend, Scranton, Newburgh, 


NEW YORK, ALBANY, BOSTON, PROVIDENCE, 


AND PRINCIPAL NEW ENGLAND CITIES. 


New and Improved DRAWING ROOM COACHES are attached te the DAY EXPRESS 
Running THROUGH TO NEW YORK. 


t@ SLEEPING COACHES, Combining all Modern Improvements, 


_ rfect Ventilation and the peculiar ments for J comfort of Passengers incident to the 
AD GAUGE, accompany all night trains to New York. - 


as Trains on this Rail % 
PR tt ‘ours OTs GARZA =’ 4 way will, when necessary, wait froma 





All Trains of Saturday run directly Through to New York. 


@ Ask for Tickets via Erie Railway, which can be procured at 66 Clark Street, 
Chicago, and at all Principal Ticket offices in the West and Southwest. 





L. D. RUCKER A. J. DAY, WM. R. BARR 
Gen'l Superintendent, Rew York. | Western Passenger Agent’ Chicago. |Gen'l Passenger Agent, New York 
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LAKE SHORE 


— AMD — 


MICHIGAN SOUTHERN R.W. 


THE GREAT THROUGH LINE BETWEEN 


CHICAGO, BUFFALO & NEW YORK, 


WITHOUT CHANGE! 
AND THE ONLY RAILWAY 


RUNNING PALACE COACHES THROUGH! 


— BETWEEN — 


CHICAGO & NEW YORK, via BUFFALO 


WITHOUT TRANSFER OF PASSENGERS | -2 


All Trains Stop at Twenty-Second Street to Take and Leave Passengers. 
Baggage Checked at that Station for all Points East. 


7:30 A.M, M 


Leaves 23d Street 7:45 A. M. Stops at ali Stations. Arrives—Toledo, 6:20 P. M. 











EXPRESS TRAINS DAILY, [Suniays Excepted,} Leave 


Cutcago from the New Depot, on Van Buren St., at the head of La Salle Street, as follows 


AIL TRAIN. 


VIA OLD ROAD AND AIR LINE. SUNDAYS EXCEPTED. 








11:00:5, HO SEP SES SerSees, 


Leaves—Twenty-Second Street, 11:45 A. MI. Arrives—Elkhart, 2:55 P. M.; Cleveland 10:40 P, 


M.; Buffao, 4:10 A. M.: New York, 5:30 P.M. ; (Chicago Time) Boston, 11:45 P. M. 
This Train has PALACE SLEEPING COACH Attached, Running 


THROUGH TO ROCHESTER, WITHOUT CHANGE! 


IN DIRECT CONNECTION WITH 
Wagner's Celebrated Drawing-Room Coaches on N.Y. Central RR. 
Only Thirty Hours, Chicago to New York! 





5:15 P.M, ATLANTIC EXPRESS (Daily), 


VIA OLD ROAD. 


Leave—Twenty-Second Street 5:30 P. MI. Arrives—Laporte, 8:10 P. M. (Stops 20 minutes 
or Supper): arrives at Toledo, 2:50 A. M.; Cleveland, 7:25 A. M. (20 minutes for Breakfast); arrives at 
Buffalo, 1:50 P. M.; Rochester, 5:10 P. M. (20 minutes for Supper); connects with Sleeping Coach 
running Through from Rochester to Boston Without Change, making but One 
Change between Chicago and Boston. 


NEW AND ELEGANT SLEEPING COACH Attached to this Train, Running 
THROUGH from CHICAGO TO NEW YORK WITHOUT CHANGE! Arrives 
at NEW YORK, 6:40 A. M. 





002 Nicar ExPruss 


VIA AIR LINE. (DAILY EXCEPT SAT. & SUN.) 
Leaves—Twenty-Second Street, 9:15 P. MI. Arrives—Toledo, 6:00 A. M. (20 minutes for 
Breakfast); arrives at Cleveland, 10:35 A. M.; Buffalo, 5:30 P.M.; New York, 11:00 A. M.; Boston, 
3:50 P, M. 





KALAMAZOO DIVISION. 


Leave Chicago 11:30 A. M. Arrive at Kalamazoo 6:05 P. M.; 
Grand Rapids, 9:25 P. M. 


Leave Chicago 9:00 P. M. Arrive at Kalamazoo 6:50 A: 
M.; Grand Rapids, 9:40 A. M. 


Elkhart Accommodation leaves Chicago, 3:30 P.M. Arrives 
at Elkhart, 8:20 P. M. 





(a There being no heavy grades to overcome, or mountams to cross, the road bed 
and track being the smoothest and most perfect of any railway in the United States, this Company run 
their trains at a high rate of speed with perfect safety. 


( Travelers who wish to SAVE TIME and make SURE CONNECTIONS, 
purchase Tickets via 


LAKE SHORE & MICHIGAN SOUTHERN R’Y. 


THE ONLY LINE RUNNING THROUGH BETWEEN CHICAGO AND 
BUFFALO, WITHOUT TRANSFER, and in Direct Connection with NEW YORK 
CENTRAL RAILROAD and ERIE RAILWAY. 


General Ticket Office for Chicago, No. 56 Clark Street, 


ILLINOIS CENTRAL RATLROAD, 


PASSENGER TRAINS LEAVE CHICAGO FROM THE GREAT CENTRAL DEPOT, FOOT OF LAKE ST 

ST. LOUIS AND CHICAGO 

THROUGH LINz. 

9:30 A M DAY EXPRESS Sundays Er, 
* |] 6 Arriving in ST. LOUIS at 10:15 P. M. 

QS” This Train Reaches St, Louls ONE HOUR & FIFTEEN MINUTES In Advance of any other Route! “Gg 

8:30 P.M, PASH, TALE, Saturdays Exoopted, 

AT ST. LOUIS, Direct Connections are Made FOR 
Jefferson City, Sedalia, Pleasant Hill, Macon, Kansas City, 


LEAVENWORTH, ST. JOSEPH & ATCHISON, 


——Connecting at KANSAS CITY for—— 
LAWRENCE, TOPEKA, JUNCTION CITY, SALINA, SHERIDAN, &c. 


CAIRO, MEMPHIS AND NEW ORLEANS LINE. 


9:30 A, M. CAIRO | MAIL, | Sundays E roepted, 9:40 A. M 


Vicksburg 9:30 A. M.. New Orleans 11:10 A. M. 


dk A Wee IE Se ae 


M., New Orleans 1:30 A. M. 














Except Saturdays. 


is 2:30 A. M., Vicksburg 5:00 P. 


4:59 P.M, CHA 


MPAIGN PASSENGER, 


Arriving at Champaign at 11:15 P. M. 


THIS IS THE ONLY DIRECT ROUTE TO 


Humboldt, Corinth, Grand Junction, Little Rock, Selma, Canton, 
Grenada, Columbus, Meridian, Enterprise, 


MEMPHIS, VICKSBURG, NEW ORLEANS & MOBILE. 


At NEW ORLEANS, connections are made for 


GALVESTON, INDIANOLA, 


And all Parts of Texas. 





@ NOTICE.—This Reute is from 100 to 150 MILES SHORTER, and from 
12 to 24 HOURS QUICKER than any other. 





THIS IS ALSO THE ONLY DIRECT ROUTE TO 


DECATUR, TERRE HAUTE, VINCENNES & EVANSVILLE. 





Peoria and Keokuk Line. 
9:30 A, M. KEOKUK PASSENGER, Sun, Exoopted. 


’, Peoria 5:40 P. M., 
Canton 7:14 P. M., Bushnell 8:59 P. M.. Keokuk 11:26 P. M., Warsaw 12:05 A. M. 


Elegant Drawing Room Sleeping Cars 


ATTACHED TO ALL NIGHT TRAINS. 


Spacious and Fine Saloon Cars! 


WITH ALL MODERN IMPROVEMENTS, RUN UPON ALL TRAINS. 








BAGGAGE CHECKED THROUGH TO ALL IMPORTANT POINTS. 


2" For Through Tickets, Sleeping Car Berths, Baggage Checks, and information, apply at the office 
e St. 


of the Company in the Great Central Depot, foot of 


Hyde Park and Oakwooeds Train. 


--LEAVE.—. —ARRIVE.— j LEAVE. -—ARRIVE.~ 
HYDE PARK TRAIN,... *6:200A.M. 7.45 A. M. | HYDE PARK TRAIN,....3:00 P.M. 5:15 P. M 
HYDE PARK TRAIN... *8:00A.M. 9.15 A. M. | HYDE PARK TRAIN,....*6:10 P.M. 97:35 P. M 
HYDE PARK TRAIN,.. *12:10P.M. 1:50 P. M. 

* Sundays Excepted. 





CHAS. F. HATCH, F. E. MORSE, 
eneral Superintendent, CizyzLanD, On10 General Western Passenger Agent, Cutcago. 





W.P. JOHNSON, Gen. Pass. 
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1870. 


Great Central Route ? 


1870. 





SPEED! 


COMEHORT! 


SAREHTY ! 





MICHIGAN CENTRAL and GREAT WESTERN RAILWAYS ! 


The Great Central Route, via Niagara Falls, to 


NEW YORK AND 


NEW ENGLAND. 


Pullman’s Magnificent Palace Drawing-Room Cars, 


—— FROM —— 


CHICAGO TO NEW YORK CITY, WITHOUT CHANGE. 





cas © PASSENGER TRAINS LHAVE CHICAGO, DAII:Y EXCEPT SUNDAY. 
(DEPOT, FOOT OF LAKE STREET,) as Follows: 


5:00 A. M. MAIL TRAIN. 


Stops at all Stations. 


Arrives DETROIT at 5:40 Py Mi. 


(SUNDAYS EXCEPTED.) 


11230 An en oe al ee aa ene tee. tee en ON ees 


UNDAYS EXCEPTED.) London 12:05, ilton 2:35 v M.; Toronto 


BOSTON, 11:50 P.M. ( This train connects at ROCHESTER (7:00 A. M.) wi 


9:20, Suspension Bridge 8:55, Rochester 7:00 A. M.; Albany, 2:00 P.M; NEW YORE. 6:25, 


Wwa¢dsgner’s Magninicent Palace Drawing Room Cars! 
ter RUNNING THROUGH TO NEW YORK, WITHOUT CHANGE! 453 


S:15 P.M adhe oe ere eee, HX PRESS. 


City, 7:18 P. M.; Niles 8:30 P. M. [Sup 
. M.; Rochester 
OM CHICAGO TO N 


(DAILY.) BOR 


A MAGNIFICENT DRAWING-ROOM SLEEPING % 


; Hamilton 11:40, Suspension Bri 
GAR is attached to this train daily, 


10:25 P London, 8:35, [Break- 
1:30 "A. MS. NEW NEW YORE ry A. M. 
igh St wW YO) RK, “ato a. ‘i,j BOSTON, 11:00 A; M. 


pab P. M.; Albany, 


s@ Hotel Drawing-Room Car is also attached to this Train from Chicago to Rochester! “@ 


(ar These, together with ELEGANT DAY CARS TO SUSPENSION BRIDGB, make this Train the favorite Train for all points East. 
SPECIAL NOTICE.—Boston and New England Passengers will please notice that this Train now makes direct connec- 


tion through. A SLEEPING CAR is attached at Rochester at 


5.20 P. M., running through to Springfield, Mass., thus avoiding 


transfer at Albany. Breakfast at Springfield. This Train reaches Springfield early enough second morning to Connect with all 


Trains up and down the Connecticut. 


9:00 P. 


(SAT. & SUN. EXCEPTED) 
Albany, 6:30 A. M.; NEW YORK, 10:00 A. MIL3 “BOSTON, 3:40 P. M 


M.; Niles, 12:25 A 


M. 27GHE EXPRESS. 


Toronto, 9:35; ions Falls, 6:15 ; ead rie a Rochester, 9:10; 


Jackson, 4:25; Grand Trank Junction, 7:00; Detzett, 700 


Syracuse, 1225 A. M.; Rome, Sioa 980 5 


PULLMAN’S PALACE SLEEPING CARS ARE ATTACHED TO THIS TRAIN FROM CHICACO TO DETROIT, 
And from Suspension Bridge to New York. 


WE INVITE THE ATTENTION OF THE TRAVELER to the SPLENDID EQUIPMENTS of this FIRST-CLASS LINE TO THE EAST ! 


t@” FOR THROUGH TICKETS, and any and all information, Sleep 
Great Central Depot; also at No. 60 Clark pine. under Sherman House; at 
53 Clark street, and at office under Briggs House. 


H. E, SARGENT, Gen. Supt. M,0.B.R. 


Car accommodations, &c., a 
rand Trunk Railway ¢ Office, 


W. K. MUIR, Gen. Supt. Gt. Western R. W. 


at General Office in Tremont House Block, at i 
“prt Clark k street, or at New York Central Railroad O Pome ng 


HENRY 0, WENTWORTH, Gen. Pass, Act. 





CHICAGO, INDIANAPOLIS & LOUISVILLE 


THROUGH LINE! 


—ViIA-— 


MICHIGAN CENTRAL RAILROAD. 


THE ONLY ROUTE TO 


TO LOUISVILLE, WITHOUT CHANGE OF CARS. 


TWO EXPRESS TRAINS Leave Chicago Depot, Foot of Lake as Follows: 


SOUS Hiya yb 
4:30 P. 
(Exozrr Saturpar.) 


A GOOD SLEEPING CAR is Attached to this Train Every Night, 


And goes from Chicago to Louisville WITHOUT CHANGE! 


ws Rancher poet NOT 
Tr, and waits at that point for Michig 
‘assengers soins a washing 6 as much 





AFTERNOON EXPRESS. 


e Arriving at Michigan Cit; Se ilie Supper); LaFa: ~~ 11:30 P. M. 
Indianapolis, 2:15 A. M.; id Ph; Nash 4.00 P. M. 





ct See a This | Train fa. at i Michi + Cit ac for Sup- 


ntral my 
‘0 A Fy = take the 4: 4:45 - Mich 
ime i Chica ax po City, with above 


t Central A’ Express, and connect without 
xpress. 

REA CROSS THE at Louisville being comp] 
pesseagect are HE ¢=! 0} 12 0: 1 A OHIO “s sa 


Tiekos Frog TERgce= TICKSTS, via this line, apply at offices of connecting lines and at all 


HENRY C. WENTWORTH, Cen. Pass. Agent. 





Michigan .Central R. R. 


LOCAL CONNECTIONS: 


Chicago & Michigan Lake Shore Railroad. 


Open from New Buffalo to St. Joseph, Mich. 
5:00 A. M. anv 4:30 P. M. Trains from Chicago Connect at New Buffalo. 


Kalamazoo, Allegan & Grand Rapids R. R. 


@pen te Grand Rapids. 
Trains from Chicago Connect at Kalamazoo, 


Peninsular Railroad of Michigan. 


Open to Charlotte. 
Trains from Chicago Connect at Battle Creek. 


Jackson, Lansing & Saginaw Railread. 
Open to Bay City, Mich. Passing through Lansing and Saginaw. 
5:00 A.M. anp 9:00 P. M. Trains from Chicago Connect at Jackson. 


GRAND TRUNK RAILWAY, 


All Michigan Central Trains Connect at Grand Trunk Junction 
— FOR — 


SARNIA, TORONTO, MONTREAL, 


PORTLAND, BOSTON, BUFFALO, OGDENSBURG 


AND ALL POINTS EAST, 


H, E. SARCENT, General Superintendert . 








11:30 A. M. anp 9:00 P. M. 





5:00 A.M. anp 9:00 P. M. - 
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WHAT IS SAID OF THE RAIL- 
ROAD GAZETTE. 


‘* Has been ee Ny ay in you a live. operartie 
railroad poospeyy f, shistee has ; f 
among its ma: Y ining in stroman fe ol o the 
railroad pubile | Mining in rising in 


importance year by year. antil toeas to-day it stands sec- 
ooh te no journal of that important class in the 
United States.” — Peoria Daily Transcript. 


“ A very neat poenee in peint of 
and, as it always has been, is now a relia 
esting and accurate journal. ab 
rious departments. * “Onr scisso: 
wandered over its ain ** many atime and *." xs 
and pers yn TC with os results.”"—Buffalo Com 


rance, 
, inter- 


“The news is very full, the discussions arecon- 
ducted in good te r and with excellent infor- 
mation. To judge this first number, the con- 
— vi the Gasatrs ale jos — ng 

{ s, and what a proper weekly jou 0 
—New York it World. 


** One of our most valuable ex » 2 & 
ite columns teem with reliable information of 
= benefit to railroad men of eve ~?oe of 

e United States.”—Leavenworth B 


‘* Emphatically a journal of transportation, and 
contains every conceivable item of news on the 
subject of roads, steamboats, tele |, Ox- 
press companies, etc.” — Fiint (. 


**Fall of information, scientific and general, 
with re; to railroads all over the country their 
a operation, etc.”—Rochester ochester Chroni- 


“For railroad — one poh m wishieg to keep 
themselves thoro' railroad matters 
— know of no bet ~ paper. pean dadteon Stans State Jour- 


* A most valuable thing to > - oped and all 
railway men, the capitals mechanic 
and general reader.””. ¥.) Argue. 


** As it devotes much attention to Southern rail- 
road and industrial interests, it is always intereat- 
ing to Southern readers.’ *— Galveston ews. 


Phew York 


“In every respect a worthy representative of the 
energetic and go-ahead city where it is published.” 
—(Oncinnati Railroad Record. 


- 


** Has always been one of the best 
country for railroad intelligence.” 
Commercial and Financial Chronicle. 


** Every man who is at all interested in railroads 


THE RAILROAD GAZETTE. 


A, Journal of Transportation. 





ness Of Transportation, 





Devoted to the Discussion of Subjects Connected with the Busi- 


and the Dissemination 


of Railroad News. 


Illustrated Descriptions of Eagineering Works and Railroad Machinery and Rolling Stock. 
Contributions from Practical Railroad Men, on the Business of Railroading. 





A Complete Record 


NEW ORGANIZATIONS. 
PROGRESS OF NEW ROADS. 


RAILROAD LAW. 


a 


ELECTIONS AND APPOINTMENTS. 


of Railroad News. 


ENGINEERING AND MECHANICS. 


TRAFFIC AND EARNINGS. 
LAKE “AND RIVER NAVIGATION. 
RAILROAD MANUFACTURES. 


The Cream of the American and European Technical Periodicals, 





An Tupartial and Independent Journal, Valuable to Every Railroad Man. 





Single copy; per annum,...............sseseees $3.00 
Four copies, per annum,............+.eee-se0- 11,00 





would do well to take the Gagurrs. 
ville (1U.) Independent, 


a = reek, sewn ay — men, some almost 
equally so ose who use roads.”’—Marshali 
{ ich.) Stateeman. 


‘* Makes a ve 


handsome Cnicagee 
of valuable mati 


j rance and {s full 
rr. 


-Canapa Su 





SINGLE Coptss, ten cents each. 


Address— 





TERMS OF SUBSCRIPTION : 


Seven copies, per annum, and one to the per- 
son whe gow up the Club... ....0.-+sseeeee $20.00 


, twenty-five cents additional. 
Exrra Coptss, ordered by the quantity, will be furnished at $5.00 per hundred. 


ADVERTISING ZATES will be made known on application. 
A. N. KELLOGG, Publisher, 


101 Washington St., Chicago. 





WHAT IS SAID OF THE RAIL- 
ROAD GAZETTE. 


“ Has ues one ne of the eet ey - pub- 
licatione Is boun 

to continue its Bway as aaithe | 
of the country.”"— Sedalia (Mo. 


x en of great value to every one in- 
bp = a and ee, = — 

c articles are o! ue to every 
Oshkosh ( Wis.) Northwestern. 


railroad journal 


“Tn its financial and commercial views in con- 
nection with the railroad interests of the country, 
may be regarded as one of the first papers of the 
United States.”— Pensacola Observer. 


‘**It will compare favorably with any similar toy 
lication, not only in New York or Boston, but in 
~ en or on the Continent.”"— Waukegan (iu. ) Ga- 


features the best 


“It 9 ars to be in many mare Y , 
— ork Oficia 


journal ofits class now extant. 
Ratiway News. 


* Animpartial and ind: dent journal, valuab) 
to every railroad Pmt ah tae W. Va.) 


“It must Hose a very valuable r to stock- 
holders and t! ~— are intereste railroads.’’ 
—New York 

Bi a ae a the best railroad journal inthe 
United states.— Waukegan (I1.) Patriot. 


‘The best informed railway newspaper publish- 
ed in the West.” —Aurora Ui.) Beacon. 


“A oe paper, showing industry and in- 
telligence.”—American Railway Sumes. 


“ Well waste the patronage of a intelligent 
railroad men.”—Kalamazoo Gazette. 


“ Replete with matters contsioek with railroad- 
ing.” - Holmesburg (Pa.) Gazette. 


“ We regard it as the best railroad paper out.”’"— 

«+ Equal in nee to any techiiical journal 
of Premed Porro Patriot. 
. ‘Every railroad man reads the Gazerrz.”— 
Bloomington (ill.) Leader. 

*“*A complete ou. of railroad news.”— 
Harrisburg (Pu.) tad 

“The best journal of its class in the United 
States.”— LaCrosse Leader. 

” Lhe ye met + omg for the fature.”"—Detrott Com- 
mercial Adver 

“ A model of what a railroad newspaper should 
be.”"— Chicago Tribune, 

“An excellent journal for railroad men.”’"—Man- 
kato ( Minn.) Record. 


“Of great interest to railroad men.”— Delaware 
(0.) Gasette. 








Undoubtedly the Best Watches now Made are the 


Genuine WA aithamnn watches! 


—— AND THE —— 





And Surpasses any other 


BEST WATCH FOR RAILWAY ENGINEERS, CONDUCTORS AND TRAVELERS, 


Is the one Bearing the Trademark, 


“American Watch Company, Crescent Street, Waltham, Mass.” 


THIS WATCH IS ESPECIALLY MADE FOR RAILWAY USE, 


Fall- Plate Watch made in this Country, in Finish 


and Superior Workmanship. 





THE AMERICAN WATCH CO. 





Is THE ONLY COMPANY IN THE COUNTRY THAT MAKES BoTE WAato-m AND CASE UNDER, 
ONE SUPERVISION. 


N. MATSON & CO., 117 Lake St., Chicago. 


ee A Full Assortment always on hand. 








JACOB R. SHIPHERD & CO, 


155 and 157 LaSalle Street, 
CHICAGO. 


RAILWAY BANKERS 


NEGOTIATE 
MORTGAGE BONDS, 
And Local Bonds issued in Ald; 


Make Advances; Complete Unfinished 
Roads, etc., etc. 


E. Canda, 
BR IDGE BUILDER 


GENERAL ‘CONTRACTOR. 
No. 2 8. Clark St., 
CHICAGO, - - ILLINOIS. 





“THE RAILROAD TICKET PRINTING HOUSE.” 


Rand, McNally & Co., 


(TRIBUNE JOB OFFICE] 


THE LEADING 


PRINTERS, STATIONERS, 


ENGRAVERS, 


— AND — 


Blank Book Manufacturers 


IN THE WEST. 








Railroad Printing and Stationery 
a Specialty. 


Consecutively Numbered Railroad Tickets, 
Ticket Cases, Conductors’ Punches, 


DATING PRESSES, CANCELING STAMPS, 
Ere., Erc., Erc. 


49, 51 and 53 Clark Street, 








CHICAGO. 





NEWS DEALERS 


Should Address Orders for 
THE RAILROAD GAZETTE, 
The Western News Company, 





AKRON GEMENT. 
Union Akron Cement Company, 


SOLE MANUFACTURERS. 
Orrick AND WaREHOUSE: 
88 MARKET S8T., CHICAGO. 


20 Central Wharf, Buffalo. 


Orders of Cootresans, Railroads, and Bridge 
Builders, promptly filled. 








~ KELLOGG, CLARKE & CO., 
Engineers & Iron Bridge Builders, 


OF PHCNIXVILLE, PA., 


Will henceforth have their Principal Business Of 
fice at 410 Walnut St., Philadelphia, to 
which all correspondence should be addressed. 
Circulars, plans and prices sent on application. 


IRON BRIDGES, PIVOT BRIDGES 


— AND — 


‘Trurn Tables. 


F.C. LOWTHORP, 
Civil Engineer, Patentee & Builder, 


78 E. STATE STREET, 
TRENTON, N. J. 


Established 1852. 


CLEVELAND FILE WORKS 
CLEVELAND, OHIO. 

All descriptions of Files Manufactured and Re- 

cut. Also, dealers in Best English Cast Tool 

Steel, Orders solicited and satisfaction guaran- 














teed. JOHN PARKIN, Prop’r. 








